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ABSTRACT 
There are roughly 160 known impact craters listed in the Cratering Database 
(Earth Impact Database, 2002) of these approximately 20% are buried structures. 
Geophysical methods of investigation are used to study buried impact structures and add 
to the growing knowledge base of crater properties. Approximately three to five craters 
are discovered each year, some of which may be identified through gravity anomalies. A 
high-resolution gravity survey of the Lake St. Martin impact structure, southern 
Manitoba, Canada, was conducted to further interpret the structure's gravity anomaly. 
Previous studies have suggested two different crater diameters for Lake St. Martin, one of 
23-km and one of 40-km. The residual Bouguer gravity from this study displays a 
concentric negative anomaly 40 km in diameter, a distinct change in amplitude 
approximately 23 km in diameter, and a positive anomaly over the central peak. 
Data from six hundred and ninety-nine gravity stations were recorded using a 
LaCoste and Romberg gravity meter. The majority of the stations were placed along 
existing roads at intervals of 0. 1, 0.2 or 0.4 miles, depending on their distance from the 
base stations, in order to cover as much area as possible within a three hour interval 
required for meter corrections. Additional data were collected using specialized 
transportation. 
Residual Bouguer gravity maps were created by subtracting a regional trend 
surface from corrected observed gravity values. The gravity survey defines the crater as 
Xll 
having a circular negative Bouguer gravity anomaly of irregular peak intensity, -13 .5 
mGals amplitude along the E-W profile and -16 mGal amplitude along a SE - NW profile 
extending slightly beyond the uplifted annular ring of granite. The central uplift is 
reflected in the gravity signature as an uneven positive 5 mGal anomaly approximately 
6.8 km wide. A 2D forward model of two gravity profiles indicate density contrasts 
between rock types, brecciation, and fracturing of sediments and bedrock. The gravity 
signature shows irregularities in its profile due to possible fault blocks along a terrace 








The Lake St. Martin impact structure is located within the Interlake Region of the 
Canadian province of Manitoba, between Lake Winnipeg (to the East) and Lake 
Manitoba (to the West) (Figure 1). It is a poorly exposed, complex crater that is not 
visible on topographic maps or aerial photographs of the area due to crater in-filling by 
till and Jurassic evaporites. The first comprehensive study of the structure occurred as 
part of an exploratory drilling program for oil and gas in 1968. The investigation 
revealed a sequence of impact material located within the crater limits. This sequence of 
rocks, which was named the Lake St. Martin Series, includes carbonate breccias, granitic 
breccias, polymict breccia (suevite), trachyandesite (melt rock), and shocked and 
metamorphosed basement rock (McCabe and Bannatyne, 1970). Rb-Sr isotope dating of 
the melt rock from the crater produced an age of 219± 3 2 Ma (Reimold; Barr, Grieve, and 
Durrheim, 1990). Additional dating using the apatite fission track method yielded similar 
results of 208±10 Ma (Kohn, Osadetz and Bezys, 1995). Publications on the Lake St. 
Martin crater have produced inconsistent information concerning the size of the structure 
itself. The first detailed study of Lake St. Martin defined the crater diameter as 23-krn 
with a structural disturbance out to 42-krn (Figure 3) (McCabe and Bannatyne, 1970). 
Subsequent publications list crater diameters between 23-km and 40-krn. 
The objectives of this study are three-fold: 1) to create a high-resolution map of 
2 
the gravity anomaly associated with the Lake St. Martin impact structure; 2) to determine 
the size of the impact structure; and 3) to generate a model that would represent the 
crater's geophysical signature and geological structure. To achieve these objectives, I 
conducted a high-resolution gravity survey over the Lake St. Martin impact structure 
during the summers of 1995 and 1996 using a LaCoste-Romberg model G gravimeter. 
Additional data were collected in March of 1996 using a gravimeter and Leica GPS 
system (Figure 2). A total of 699 gravity stations were occupied during the study. The 
majority of the survey was conducted along existing roads. Access to some gravity 
stations required specialized transportation, which included a Bombardier, a 4x4 all-
terrain vehicle (ATV), and a track vehicle/swamp buggy. The data gained from this 
survey was then used to produce residual Bouguer gravity maps and 2D forward models 
of the gravity anomaly to aid in the interpretation of the crater's structure and actual size. 
The Need for Impact Crater Data 
It is estimated that twenty percent of recorded impact structures are buried under 
post-impact sediments. The majority of these buried impact craters have been discovered 
as geophysical anomalies (Pilkington and Grieve, 1992). With the rate of discovery of 
impact craters being approximately three to five per year ( Grieve, 1991 ), there is a 
growing need for the acquisition of geophysical data from known craters which can be 
used to identify potentially new impact structures. With this in mind, it is a goal of this 
thesis to add to the geophysical signature database for buried impact structures. The 
gravity signature of the Lake Saint Martin impact structure may well aid in future 
identification and classification of yet undiscovered impact craters. 
3 
Figure 1. Location of study area. 
200 
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Figure 2. Map oflocation and dates of gravity stations. The mode of transportation and 
equipment used for each portion of the study is shown in the diagram. 
Locations of primary and secondary base stations are also listed and are 
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Figure 3. Gravity stations and well locations, with overlay of the limit of disturbed strata 
and annular ring of uplifted Precambrian basement. A-A' is the line where the 
well data has been rotated to show a general cross section across the crater for 
Figure 6 and used to constrain the sediments for modeling, modified from 
McCabe and Bannatyne, (1970). 
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CHAPTER II 
GEOLOGIC SETTING 
The Lake St. Martin (St. Martin) impact structure is located within the Interlake 
Region of the Canadian province of Manitoba, an area of Ordovician and Silurian 
carbonates overlying Precambrian granite and granitic gneiss (Figure 4). The crater 
formed on the northeast edge of the Williston Basin where the sedimentary accumulation 
is approximately 200 to 300 meters thick (Ogilvie, Robertson, Grieve, 1983). Regional 
dip of the Paleozoic sediments is approximately three meters per kilometer toward the 
west-southwest (McCabe and Bannatyne, 1970). The Interlake Region is covered with till 
and glacial lake deposits producing only very localized outcrops within the crater. The 
topography is subdued (Figure 5) and much of the area surrounding the impact crater is 
swampy making it difficult to navigate and locate outcrops. 
Interest in the geology of the Lake St. Martin impact structure began in 18 5 9 
when S.J. Dawson discovered "unusual rocks" in the area. Later investigations piqued 
curiosity when rocks of seemingly volcanic origin were described by researchers. This 
led to the first petrographic study being conducted on rocks from the structure (Hunter, 
1951 ). A comprehensive paper, Lake St. Martin Cr:ypto-explosion Crater and Geology of 
the Surrounding Area, (McCabe and Bannatyne, 1970) details the regional geology, 
crater structure, petrology of area rocks, drill core data and discusses possible theories of 
the origin of the Lake St. Martin structure. The discovery, investigations, and questions 
9 
10 
Figure 4. Stratigraphic column of the Lake St Martin area. Modified from McCabe and 
Bannatyne, 1970. Erosional events are shown with a dashed line. 
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as to the craters origin is almost a narrative of another impact crater, 6.4-km Kentland 
Dome, Newton County, Indiana (Huss and deSilva, 2000). 
The Lake St. Martin crater has been of some economic value. From 1901 through 
1986, numerous companies have mined gypsum from the north-central region of the 
crater for the manufacturing of wallboard. Carving quality alabaster can also be found at 
the central Elephant Hill Quarry (Bannatyne and Gunter, Mineral Education Series). 
Mining has altered the overlying Pleistocene and Jurassic sediments without significant 
modification to the crater itself 
A second structure of note in the Interlake Region is the High Rock Lake 
structure, also referred to as Steeprock. High Rock's location is southeast of Lake St. 
Martin at 51 ° 28'N, 97 ° 41'W. This 3.6- km impact crater was first discovered during a 
gravity survey and field investigation in 1960. Granitic outcrops show brecciation and 
metamorphism similar to that seen at the Lake St. Martin crater and other impact sites 
(Ogilvie, Robertson and Grieve, 1983). 
Age of Impact 
The first date given to the Lake St. Martin rock series was late Permian (200-250 
Ma) (McCabe and Bannatyne, 1970). Further investigations into the age of the Lake St. 
Martin impact structure led to the dating of elements within the melt rock. Rb-Sr isotope 
dating has produced an age for the impact crater of219± 32 Ma (Reimold, Barr, Grieve, 
and Durrheim, 1990). Apatite fission track data was able to constrain the age of the Lake 
St. Martin impact structure to the Late Triassic-Early Jurassic periods. The apatite fission 
track "time clock" was reset at 208± 10 Ma as the thermal regime began to c·ool after a 
period of Phanerozoic sedimentary burial (Kohn, Osadetz and Bezys, 1995). 
15 
Drill Core Data 
Two wells were drilled in the Gypsumville - Lake St Martin communities in 1966 
as part of an oil and gas investigation. Seventeen more drill holes were completed within 
the Lake St. Martin area in 1968 in connection with a diamond drilling training program. 
Locations of the drill holes are plotted in Figure 3. A diagram of the· depths and 
lithologies within the crater derived from drill core data is shown in Figure 6 (McCabe 
and Bannatyne, 1970). 
Magnetic Anomaly 
Aeromagnetic data display a negative anomaly in the central region of the Lake 
St. Martin impact structure (Airborne Magnetic Survey Map 4200G, 1968). A 
comprehensive ground magnetic survey of the central region of the structure was 
conducted in 1978 to further define the anomaly (Coles and Clark, 1982). The results 
confirmed a magnetic low in the southern areas of the structure. The magnetic field 
shows a central magnetic anomaly of about -IOOOnT over a region of200 m x 200 m 
located near the estimated center of the structure as delineated by McCabe and Bannatyne 
(1970). Coles and Clark (1982) suggest that the magnetic low is due to the shocked 
gneiss at the crater' s center. The model of the magnetic anomaly performed by Coles and 
Clark ( 1982) over the crater's center used a -20 degree inclination of magnetization in 
their calculations. According to the calculations from the National Geophysical Data 
Centre an inclination of +76 degrees would be a more accurate value to use (National 
Geophysical Data Center, 2002). 
16 
Figure 6. Well location and depth of lithologies. Wells have been rotated to represent a 
cross section along the A-A' profile line shown in figure 3. Modified from 
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Precambrian granites of the Superior Province comprise the basement rocks of the 
Lake St. Martin structure. Limited outcrops in the central region of the crater consist of 
Precambrian basement rocks, injected impact breccia, and melt rocks (Reimold et 
al., 1990). The injected impact breccia described by Reimold, et al. (1990) is also 
characterized as being pseudotachylites in other literature on Lake St. Martin (McCabe 
and Bannatyne, 1970). Their study concluded that the composition of the 
11pseudotchylites11 does not meet the chemical requirements of a true pseudotachylite; 
therefore, the term 11pseudotachylite11 is used as a texture description of the breccia not 
composition of the breccia. Outcrops of Precambrian basement found towards the edge 
of the structure have been described as unaltered granites and gneiss lacking any 
evidence of shock metamorphism (McCabe and Bannatyne, 1970). 
Paleozoic sedimentary units overlying the Precambrian granites in this area 
include the Winnipeg, Red River, Stony Mountain and Stonewall formations (Figure 4). 
The Winnipeg Formation in the St. Martin area consists of 40 meters of sandstone 
interbedded with shale that marks the lower Ordovician boundary. The Red River 
Formation consists of 100 meters of dolomites with an upper layer oflimestone. Several 
of the wells drilled in the Lake St. Martin structure contacted the Red River Formation 
making it a useful unit for correlation purposes. The Stony Mountain Formation is made 
up of a lower member of streaked and mottled argillaceous dolomite and an upper 
member of hard, finely crystalline dolomite with an intermittent sandy marker bed. The 
thickness of the Stony Mountain Formation is approximately 40 meters. A ten meter 
section of the Stonewall Formation marks the upper boundary of the Ordovician. The 
19 
Stonewall Formation is a fossiliferous dolostone that distinguishes itself by its faintly-
mottled microcrystalline appearance and an upper argillaceous marker bed (McCabe and 
Bannatyne, 1970). 
The Silurian Interlake Group represents the current post-cratering erosional 
surface. Dolomites of the Interlake Group are pale yellow to gray microcrystalline rock 
with some shaley layers and are locally fossiliferous . Typically 15 to 30 meters thick, the 
Interlake Group has been measured up to 70 m thick at drill hole LSM-13 within the 
crater. 
The Lake St. Martin Series fall back ejecta consists of carbonate breccias, granitic 
breccias, suevite, and trachyandesite (McCabe and Bannatyne, 1970). Also defined in 
this series are Precambrian uplifted basement rocks of the central peak that display 
distinct evidence of shocked deformation (Gerlach, 1994). Several other depositional and 
erosional events occurred throughout the upper Silurian to Jurassic periods within the 
Williston Basin. Chemical composition of carbonate breccia found in the Lake St. 
Martin Series does not match that of the Lower Silurian and Ordovician carbonates. The 
breccia are believed to be upper Silurian and Devonian deposits of the Upper Lake, 
Ashern, Elm Point, Dawson Bay and Souris River formations present in the region at the 
time of crater formation. When the crater was formed, these geologic formations were 
included with the carbonate breccia of the Lake St. Martin Series found within the crater. 
It has been estimated that at least 91 meters of material has been eroded from the Lake St. 
Martin area, including strata from the late Silurian to the Jurassic period and a large 
portion of the original impact crater (McCabe and Bannatyne, 1970). 
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Overlying the Lake St. Martin Series is the Amaramth Formation made up of the 
Red Bed and Evaporite members. The Arnaramth Formation is considered to be Jurassic 
in age; it is preserved only within the crater limits. The Red Bed member is up to 40 m 
thick and consists of argillaceous dolomitic siltstones and sandstones with interbeds of 
sedimentary slump breccias. Breccia fragments found within the Red Beds are believed 
to have been eroded from the original crater rim (McCabe and Bannatyne, 1970). The 
Evaporite member was deposited on top of the Red Beds. As much as 42 meters of 
evaporites, mostly anhydrite and gypsum, are found in the northwest and north central 
area of the Lake St. Martin crater. It is not known precisely how much of this unit has 
been eroded, and recent quarrying has significantly modified the units. Till and glacial 
lake deposits comprise the uppermost section of the stratigraphic series. Thickness of 
these deposits ranges from O to 31 meters within the study area. The total amount of 
erosion of the crater's structure is unknown. 
Crater Morphology 
Crater Diameter 
The diameter of the Lake St. Martin crater has been a topic of debate since 1970. 
Researchers describe the Lake St. Martin impact structure as having a diameter of 23-km 
(McCabe and Bannatyne, 1970, Dence et al., 1977, Coles and Clark, 1982, Reimold et 
al., 1990, Kohn et al. , 1995,). The 23-km diameter is also stated in the Manitoba Energy 
and Mines Mineral Education Series on gypsum in Manitoba. An argument for a 23-km 
structure has been made using drill core data from the oil and gas exploration and drilling 
programs (Figure 6), with the limited outcrop data. Granitic outcrops to the east of 
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the study area were interpreted as the uplifted rim of the impact structure. Correlations of 
eastern outcrops with uplifted granites se_en at Hole LSM-7 indicate an annular ring of 
uplifted, unaltered basement rock (McCabe and Bannatyne, 1970). 
Some authors have stated a crater size of 40-km (Grieve, 1991, Grieve and 
Pesonen, 1992, and Pilkington and Grieve, 1992). The Earth Impact Database (2002), 
compiled by the Planetary and Space Science Centre within the University of New 
Brunswick's Department of Geology, also lists Lake St. Martin as having a 40-km 
diameter. It is not clear from the literature why Dr. Grieve lists the crater as being 23-km 
in his earlier publications (Dence, Grieve and Robertson, 1977, and Reimold, Barr, 
Grieve, and Durrheim, 1990) while using the 40-km diameter in subsequent publications. 
In a personal communication with Dr. R.A.F. Grieve (June, 2002) he stated that using 
empirical evidence, a 40-km diameter would be more accurate. Pilkington and Grieve 
(1992) show a relationship between the amplitude of the anomaly and crater size. As the 
amplitude of the crater anomaly increases, in the case of Lake St. Martin they list a -13 .5 
mGal amplitude, so does the relative diameter of the crater (Pilkington and Grieve, 1992 
translated from Dabizha and Fedynsky, 1975). Ogilvie, Robertson and Grieve (1983) 
briefly mention one possible explanation for a 40-km diameter. They suggest that what 
has been previously identified as the rim of the Lake St. Martin structure probably 
represents a buried interior ring structure rather than the actual crater rim. Therefore, the 
limit of structural disturbance described by McCabe and Bannatyne (1970) would 
indicate a more accurate crater diameter, that being 40-km (Figure 3). 
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Central Peak 
The central peak has an uplift of 3 20 m above the crater floor and a diameter of 3 
to 5 km (McCabe and Bannatyne, 1970). Two small outcrops of granitic rock are the only 
topographical evidence of this structure. The central uplift of Precambrian basement 
rocks is comprised of altered granitic or amphibolite gneiss. The central peak was cored 
at drill hole LSM14, samples show a wide degree of deformation which is variable 
throughout the core. The number of pseudotachylites veins, shocked quartz and 
feldspars, and deformed mafic minerals decrease with depth. 
Terraced Structures 
Within the zone of the 40-km ring structure are a series of faulted and brecciated 
carbonates, granitic breccia, polymict breccias, shocked and metamorphosed basement 
gneiss, and trachyandesite. A 25-m block of limestone from the Elm Point Formation 
within the St. Martin Series provides evidence of terracing within the structure as 
downfaulting has preserved a section of the formation. The Elm Point formation has 
been regionally eroded, but preserved sections can be found at the nearby Steep Rock 
structure, 24 miles southwest of Gypsumville. Correlation of the Elm Point Formation 
from Steep Rock to the Lake St. Martin Structure indicates a 91-m downward movement 
of the fault block towards the crater floor at Lake St. Martin (McCabe and Bannatyne, 
1970). 
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Post Formation Tilting 
Since the time of the impact, the structure has experienced tilting. Evidence of 
this post impact modification is seen in the dip of the Paleozoic strata to the west-
southwest within the crater. The lack of outcrops to the west may be due to the post-
crater tilting of the structure (McCabe and Bannatyne, 1970). 
CHAPTER III 
Th1P ACT CRATERS 
Studies of terrestrial, lunar, and man-made craters have created an extensive 
database of information about the cratering process. There are only about 160 positive! y 
identified craters on Earth listed in the cratering database (Earth Impact Database, 2002). 
Each cratering event involves the same general sequence. Individual crater form may 
differ as a result of variations in gravitational pull, velocity, angle of impact, target rock, 
and composition of the impacting body. Craters undergo three principle stages of 
formation: contact and compression, excavation, and modification (Melosh, 1989). 
These stages occur as one continuous event and are outlined below to succinctly describe 
the cratering process (Table 1). 
Table 1. General Crater Morphology. modified from (Melosh, 1989) 
I. Compression Stage 
I . Initial contact 
2. Jetting 
3. Unloading the projectile 
II. Excavation Stage 
1. Expansion of the shock wave 
2. Excavation flow of target material and crater growth 
3. Fallback of ejected material 
III. Modification 
1. Slumping due to the collapse of the transient crater 
2. Elastic rebound of compressed target material. 
a. Simple crater form 
b. Complex crater form 
3. Erosion and infill 
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This chapter will emphasize the results of the crater form that is produced during 
the modification stage of crater development. For terrestrial impacts, the transition from 
simple to complex crater form takes place at diameters of approximately I. 5 to 2 km for 
sedimentary target rocks and at 4 km for crystalline rocks Dence (1972). The resulting 
form of the impact structure is a function of energy and the composition of the target 
rocks (Dence, Grieve, and Robertson, 1977). 
Simple Craters 
Simple impact structures are commonly referred to as bowl-shaped craters. One 
example of this type of simple crater is North America' s well-known and extensively 
investigated Barringer (Meteor) Crater, near Flagstaff, Arizona. A simple crater has a 
bowl-shaped appearance with a raised crater rim comprised of a flap of inverted strata. 
Other features include: folded, faulted, brecciated, and fractured rim strata; a fallout 
layer; a deep disrupted zone; and a breccia lens (Roddy, 1977) (Figure 7). 
Complex Craters 
Complex structures are divided into central peak craters (the smallest in size), 
central peak basins with both a central peak and a surrounding ring, peak ring basins with 
only a ring, and multi-ring basins (the largest in size and a subject of much debate) 
(Grieve and Masaitis, 1994). Complex craters are the most commonly identified craters 
on Earth, likely because their large size makes them easy to recognize. 
After the initial downward compression, the transient crater enters a rebound 
phase creating a central peak or peak ring structure. The crater's walls then collapse 
resulting in a crater that is shallow and flat-floored with flanking terraces. Within the 
26 
Figure 7. Cross section of generalized impact craters. Figure 7a. shows the basic 
structure of a simple (bowl) crater. Figure 7b. is a generalized cross section of 
a central peak, complex crater. Modified from Koeberl and Virgil Sharpton, 
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crater are allochthonous, highly shocked target rocks, breccia and impact melts produced 
during the excavation and fallback stages of crater development (Pilkington and Grieve, 
1992). 
Gravity Anomaly 
Craters can be found using both traditional geological or geophysical methods. 
Some craters are deliberately investigated by the use of drilling (Chesapeake Bay, 
Virgina), remote sensing (Serra da Cangalha, Brazil), geophysical (Chicxulub, Mexico), 
or field investigations (Lake St. Martin, Manitoba). Other craters have been discovered 
by pure accident (Kentland Dome, Indiana) or misinterpreted for years as a different type 
of geological structure (Ries, Germany). Many buried impact craters are initially 
identified as gravity and magnetic anomalies. Density contrasts between target rocks 
and faulted and brecciated units are commonly, but not exclusively reflected as a 
concentric negative gravity anomaly (Grieve and Pesonen, 1992). The fracturing of 
target rock beneath the crater floor is the main contributor to the gravity anomaly 
signature in complex craters. Craters with a central peak commonly exhibit a central 
high in the gravity signature. This increase in amplitude in the center of the anomaly is 
due to uplift of dense basement rock. The uplifted basement rock is fractured causing 
the density to be slightly lower than basement rocks d~eper beneath the structure. Simple 
craters do not exhibit this relationship between the gravity signature and fracturing. Melt 
sheets with a slightly lower density than that of the basement rock can moderately 
enhance the negative amplitude in the gravity signature along with impact sedimentation 
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(Pilkington and Grieve, 1992). Each gravity anomaly is unique, but some generalizations 
between crater type, size and morphology can be made between gravity signatures. 
Criteria for Crater Identification 
Grieve and Pesonen (1992) and Dence (1972) described several criteria used in 
the identification of impact craters. Features or materials associated with impact craters 
may include some or all of the following: (I) the presence of meteorites; (2) the presence 
shatter cones (3) a rim structure; (4) a central peak and/or ring structure; (5) a gravity 
anomaly; (6) a magnetic field anomaly; (7) anomalous seismic velocities; (8) brecciated 
rocks; and (9) evidence of shock metamorphism. In cases, where a crater's physical 
characteristic is difficult to identify due to modification, evidence of shock 




The gravity data were collected during the summers of 1995 and 1996 using one 
vehicle and a survey crew of one or two persons. Latitude and longitude for the stations 
were determined using vehicle odometer readings in conjunction with 1 :50,000 scale 
topographic maps and GPS readings. Six hundred and ninety-nine gravity stations were 
recorded. Of these stations, 590 were occupied at least twice to ensure accuracy. A total 
of 1544 readings were taken during the study. A LaCoste and Romberg Model (G774) 
gravimeter was used to obtain gravity data; it is capable of measuring to 0.01 mGal (I gal 
= 1 cms.2). Precise leveling of the gravimeter is essential for an accurate reading and was 
obtained by the use of a concave leveling disk. In order to avoid variations caused by 
temperature fluctuations, the gravimeter' s internal temperature was regulated using either 
a 12-volt car battery or rechargeable portable gel cell batteries. When the gravimeter was 
not in use, it was connected to AC current to reduce the risk of a possible tare in the 
spring and the need for large drift corrections. 
Two reference base stations were used throughout the duration of the survey. 
Base station "C.Al\1P" was located at Big Rock Hunting and Fishing Campground (owned 
and operated by Gus and Barb Borkofsky). A secondary base station, LSM 14, was 
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located near the center of the impact crater in the town of Gypsumville. The base station 
designated CAfvlP was occupied at the beginning and end of each survey day. 
Depending on the area being surveyed, either LSM 14 or CAfvlP was reoccupied 
at three-hour intervals so earth-tide and drift calculations could made at a later time using 
GRA VP AC®, a data reduction program (LaCoste and Romberg, 1989). Calculating the 
earth-tide correction is necessary because the gravimeter records the changes in gravity 
due to Earth's movement relative to the sun and moon. The drift calculation corrects for 
accumulated wear on the gravimeter's spring. 
Gravity stations were placed at intervals of 0.1, 0.2 or 0.4 miles depending on the 
distance from the base stations in order to cover as much area as possible within the three 
hour interval for meter corrections. The western half of the study area was extended to 
cover an area approximately twice the estimated diameter of the suspected 40-km rim 
(McCabe and Bannatyne, 1970). Gravity station intervals within the 40-km diameter area 
were initially spaced at 0.1 of a mile using odometer readings. As the survey progressed, 
station locations were placed farther from the Camp and LSM 14 base stations. Spacing 
increased to either 0.2 or 0.4 mile intervals to maximize station acquisition. Gravity 
stations were identified with a labeled survey marker in the form of a small wooden stake 
with the top spray-painted orange. The markers insured consistent placement of the 
gravimeter. Gravity stations during the roadside field data acquisition phase were 
occupied at least twice. Three readings were taken per occupation. Those gravity stations 
accessed by off-road vehicles were occupied only once. A review of gravity readings 
taken from stations occupied at least twice during the main roadside gravity survey 









Based on this information, it would be reasonable to assume that a single set of data 
collected from more inaccessible areas would produce gravity values within a 0.22 mGal 
margin of error as well . 
Accessibility 
A radial or an evenly spaced grid pattern of survey stations would have been 
preferable for the study of the circular crater; however, limitations posed by topography 
and road access precluded this type of pattern. The southern and western portions of the 
study area were reasonably accessible using existing roads. Limited access, swampy 
areas and dense vegetation in the north-central and eastern portions of the study area 
resulted in less data being gathered in those regions. 
In order to maximize the gravity data recorded within the crater, three separate 
survey lines were attempted to access the north-central part of the study area. In March of 
1996, an attempt was made to collect gravity data over the ice-covered central region of 
the Lake St. Martin crater using a Bombardier. A Leica GPS system was used to obtain 
accurate positions for the gravity stations. This survey line produced twelve gravity 
stations. Mechanical problems and time constraints did not allow the survey crew to 
collect additional data. For these gravity stations in less accessible areas, readings were 
taken only once. 
In July of 1996, gravity data were collected in the north-central area of the crater 
using a swamp buggy. Albert Rohl, a local farmer, was kind enough to donate his time 
and a track-propelled swamp vehicle to ferry equipment and personnel through a swamp 
land adjacent to his farm fields. Topographic maps and a hand held Trimble GPS unit 
were used to determine the locations of the survey points (Figure 2). Occupying a large 
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number of stations in the central swamplands proved to beyond the capabilities of the 
equipment. Mr. Rohl also made a generous loan of an ATV that allowed some data 
collection along wooded hunting trails in July of 1996. As before, these gravity stations 
were occupied only once. 
Other Gravity Data 
Regional gravity data for central Manitoba have been collected since 19 5 9 and is 
archived by the Geophysical Data Centre, Geological Survey of Canada, Ottawa 
(Appendix A). Locations of these gravity observations are shown in Figure 8. 
Contouring of the Bouguer gravity based on the archived data shows a circular anomaly 
pattern around the Lake St. Martin Crater. However, it is almost indistinguishable at a 5 
mGal contour interval from the strong gravity anomaly in the lake to the southeast of 
Gypsumville (Figure 8). 
Archived data from the delineated study area are used in three ways in this thesis. 
First, a reference point between the Lake St. Martin project data set and the archived data 
set was established. The secondary gravity base station LSM14 (Figure 2) and archived 
gravity station #465459 from the Geophysical Data Centre have the same geodetic 
coordinates. To ensure that the Lake St. Martin data is normalized to the archived data in 
IGSN71 standard, the observed gravity value for station #465459 was introduced into the 
thesis as the absolute gravity value for station LSM14. Secondly, the archived data were 
used during the modeling process to find regional trend surfaces. Lastly, non-duplicate 
archived data were added to the mapping and modeling data set. 
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Figure 8. Location and contour ofBouguer gravity data from the Geophysical Data 
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GRA VP AC® (LaCoste and Romberg, 1989) software was used to reduce the 
observed gravity values obtained from the survey. Reduction of the observed gravity 
data is necessary since the gravitational acceleration is not the same over the entire 
surface of the earth. Reduction of the observed data removes the gravitational influences 
to reflect a simple geoid. Factors influencing the gravitational force on the geoid are 
latitude, topography of the surrounding area, elevation, tidal influences, and densities of 
the subsurface rock. These influences are translated into corrections introduced into the 
observed data: Latitude Correction, Terrain Correcti.on, Free-Air Correction, Tide-
Correction, and Bouguer Gravity Correction. An additional meter calibration correction 
must also be applied to the data reduction. Since no two gravimeters can be made 
absolutely the same, each has its own unique gravity calibration value determined by the 
manufacturer. 
GRA VP AC uses the absolute gravity values obtained from primary and 
· secondary base stations to perform the reduction calculations. The correlated gravity 
stations LSM14 and #465459 were used as the primary base stations for the Lake St. 
Martin data series together with an observed value of 98119. 70 mGal from the archived 
data set. Gravity station CAMP was used as a secondary ba~e station. The option for 
GRA VP AC® to calculate the absolute gravity values for a secondary base station was 
also used. The absolute gravity value produced from 103 gravity observations in 
GRA VP AC® for station CAMP was found to be 981133 . 77 mGal. This absolute value 
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for CAMP was then introduced as a primary base station, and the entire Lake St. Martin 
data set was re-calculated using GRA VP AC®. 
For those gravity stations in the more inaccessible areas, other gravity stations 
from the survey were used as secondary tie-in base stations in the GRAV AC® 
calculations because CAMP and LSM14 were unobtainable when the readings were 
being logged. Table 2 shows the primary and secondary base stations used in the data 
reduction software. GRA VP AC® results of the gravity survey data are listed in 
Appendix B. 
Table 2. Primary and secondary base stations used i_n GRA VP AC. 
Station I.D. mGal Primary or secondary Number of readings 
base station 
LSM14 981119.70 Primary Value from Geophysical 
Data Centre 
CAMP 981133 .77 Primary 103 
LSM27 981123 .01 Secondary 7 
LSM254 981120.907 Secondary 4 
LSM347 981130.27 Secondary 9 
LSM23 981121.754 Secondary 2 
Bouguer gravity values based on a density of 2.67 g/cm3 were used to map the 
crater's gravity anomaly. GRA VAC® calculates Bouguer gravity for densities of 1.80, 
2.10, 2.40, and 2.67 g/cm3 . The density contrast of the Precambrian granitic basement 
rock with the overlying dolomites of the Interlake Formation is the primary factor in the 
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regional gravity signature. The regional Precambrian granitic basement rock has a density 
that falls within the average 2.67 g/cm3 range for granites (Telford, Geldart and Sheriff, 
1990). The reduced Bouguer gravity data was entered into a spreadsheet, and the average 
values were calculated for each station (Appendix B). 
Analysis for Errors 
Comparison of the Geophysical Data Centre data with gravity station observations 
made during this study produced 67 stations with the same coordinates. There is an 
average difference of 0.11042 mGal between the two data sets. This low difference 
indicates that use of archived station #465459 as the scaling factor between the two data 
sets is acceptable. 
A graphical technique within the SURFER® program was employed to find 
station placement errors by plotting station coordinates to search for irregularities. 
Bouguer gravity data was examined in a spreadsheet format to see if values fluctuated 
over 1 mGal between adjoining stations in order to detect abnormal jumps between 
gravity readings. Contouring the Bouguer gravity data produced some "bulls-eye" 
patterns around suspect gravity stations. These anomalous data points were evaluated 
further and either corrected, if possible, or discarded from the mapping process. 
Mapping Bouguer Gravity 
The Bouguer gravity data for the Lake St. Martin area were contoured with 
SURFER® (Golden Software, 1995) using the Kriging method (Figure 9). Kriging is the 
most powerful of the contouring methods and works best for data that are irregularly 
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Figure 9. Contour ofBouguer gravity values from combined data sets. The map is a 
product of both data collected during this study and archived data from the 
Geophysical Data Centre,Geological Survey of Canada. The box is the extent 
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spaced (Davis, 1986). Coordinates and Bouguer gravity values were gridded in 
SURFER® using 200 x 200 lines. Punctual kriging, also called ordinary kriging, was 
used as an exact interpreter of the data. No smoothing factors were added into the 
gridding calculation process. A smoothing factor was added to the contours after the grid 
nodes were calculated. Using a dense grid size, only low to medium smoothing of the 
contour lines was necessary. 
Removal of Regional Trend Surface 
Gravity anomalies consist of a regional field and a residual field. The regional 
field is the result of a geological structure of varying depths, size and density that 
produces a directional derivative. A regional structure, such as the Precambrian 
basement granitic rock of the Inter-Lake region of central Manitoba, will mask an 
anomaly's signature. Directional derivatives are calculated trend surfaces that are 
subtracted from the regional field to produce a residual field . The gravity data are not 
evenly distributed across the area. A trend surface is a linear function; however, it does 
not imply that geological formations are linear in nature. The trend is a "best fit" of a 
surface created by polynomial expressions that can be influenced by the number and 
distribution of data stations, and its relevance is determined subjectively. 
Three separate polynomial regression methods were performed on the grid file 
produced by kriging the Bouguer gravity anomaly. SURFER® calculated a simple 
planar, quadratic, and cubic polynomial function, which produced grid files of the 
regional trend. Again, a grid size of 200 x 200 was used to ensure the grid files were 
compatible with each other (Figures 10-12). Subtracting each trend surface from the 
original kriged Bouguer gravity field (Figure 9) by using grid math function in 
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SURFER® created final residual gravity maps. The resulting residual gravity contours 
were created with a medium degree of smoothing (Figuresl3-15). A 3D representation of 
the contoured residual Bouguer gravity anomaly shows a distinct circular anomaly with a 
prominent gravity high over the central peak (Figures 16-17). 
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Figure 12. Third order (cubic) polynomial trend surface ofBouguer gravity data. 
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Figure 16. 3D grid surface of the residual Bouguer gravity over the Lake St. Martin 
impact structure. 
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Figure 17. 3D surface of the residual Bouguer gravity map of the Lake St. Martin impact 
crater. Visible features include a positive anomaly over the central peak, 
intense density contrast of the inner trough, and a circular anomaly to a 
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To further investigate the gravity signature of the Lake St. Martin structure, data 
along two profile lines from the residual Bouguer gravity anomaly maps were extracted 
and graphed (Figure 18). The E-W profile line of residual data from three different trend 
surfaces are shown in Figures 19-21, and the SW-NE line are shown in Figures 22-24. 
The profiles were analyzed using a forward gravity modeling program, GM-SYS® 
(Northwest Geophysical Associate INC., 2001). Third degree polynomial (cubic) 
residual of the gravity data, in conjunction with the well data from previous 
investigations, was used to create two density contrast models (Figures 25-26). The 
results of the modeling reveal a distinct central peak and annular trough aprroximately 
23-km in diameter confined by higher density bedrock. In addition, the gravity models 
show possible signs of faulting beyond the 23-km diameter which is indicative of faulted 
terrace blocks associated with the complex cratering process (Figure 7b). These results 
are not unique meaning that different configurations of block size and densities can 
produce the same anomalous signature. 
Residual Data 
Residual gravity data were extracted from gridded SURFER® files using a slice 
method on the first (simple), second (quadratic), and third (cubic) degree polynomial 
regression trend surfaces. Analysis of the residual gravity profiles for the first and 
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Figure 18. Gravity profile lines A-A' and B-B 1 from a residual Bouguer gravity anomaly 
map with a third degree trend surface removed. Overlaying the contours are 
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Figure 19. E-W slice of the residual Bouguer gravity map with the first degree trend 























Figure 20. E-W slice of the residual Bouguer gravity map with the second degree trend 
surface removed. (Figure 18, A - A') 
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Figure 21 . E-W slice of the residual Bouguer gravity map with the third degree trend 




















Figure 22. NE-SW slice of the residual Bouguer gravity map from a simple trend 
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Figure 23 . NE-SW slice of the residual Bouguer gravity map from a quadratic trend 
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Figure 24. NE-SW slice of the residual Bouguer gravity map from a cubic trend surface. 
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second degree polynomial regression show gravity profiles that are almost identical to 
each other (Figures 19, 20, 22, 23). The discrepancy between the first and second residual 
profiles is a 1.5 mGal difference of peak values to the East of the profile line. The 
variance may be a result of a higher degree of graphical interpretation by the contouring 
program due to sparse gravity stations in that section of the study area. Another· 
possibility for the variance may be due to the outer edge of the anomaly signature being 
effected more by the regional gravity signal. An attempt was made to model the first-
degree polynomial residual gravity profile along the E-W profile. The results of the 
model required the thickness of the various density blocks to be much greater than what 
was recorded in the well data. This may be attributed to noise from the regional gravity 
still affecting the residual gravity signature; therefore, a third degree polynomial residual 
( or cubic) was selected to model the density contrasts within the crater (Figures 21, 24). 
Density Contrasts 
There is no published data as of yet on the density of the lithologies within the 
Lake St. Martin impact crater. The bulk densities of the rock units are influenced more 
by the porosity of the rock rather than its mineral composition. For impact sites the 
density contrasts influencing the gravity anomaly the most occur between fractured and 
unfractured target rocks. Faults and lateral density changes influence the anomaly to a 
lesser degree. In craters where the density contrast has been investigated, varying 
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degrees of density contrasts were found within the individual crater as well as compared 
to density contrasts within other craters. The average density contrast between six craters 
with a crystalline basement is 0.1775 g/crn3 (Pilkington and Grieve, 1992). A bulk 
75 
density value of 2.6 or 2.7 g/cm3 is usually used in calculations involving crystalline 
target rocks (Telford, Deldart, Sheriff, 1990). 
GM-SYS 
The version of the GM-SYS® gravity/magnetics modeling software used in this 
study is limited to thirty-four stations and provides for only seven separate density 
blocks. The resulting models produce a 2D representation of blocks with different 
densities and shapes (Figures 25-26). The gravity signature produced by the blocks is 
graphed and compared to observed gravity signatures entered into the program. A degree 
of error between observed and modeled anomalies is also calculated by the program. 
The following density attributes were given to each block: air= 0, granitic 
basement (BR)= 2.7, ceritral peak (CP) = 2.6, LSM series ofbreccia (LSM) = 2.1, 
Paleozoic sediments (S 1) = 2.3, unaltered uplifted basement (S2) = 2.43, and evaporites 
(Ev)= 2.0 gm/ cm3. The block shapes are loosely constrained by the well data (Figure 6). 
A degree of freedom from the well data is available since most of the wells do riot 
actually lie on the profile line. Also, since the lab edition of GM-SYS® allows for only a 
limited amount of blocks, rock types were placed in very general groupings. The result 
of the forward modeling is an interpreted best fit of density contrasts, known geological 







Figure 25. GM-SYS forward model ofE-W profile A-A' . Density contrasts of blocks, air 
= 0, granitic basement (BR)= 2.7, central peak (CP) = 2.6, LSM series of 
breccia (LSM) = 2.1, Paleozoic sediments (Sl) = 2.3, unaltered uplifted 
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Figure 26. GM-SYS forward model of NE-SW profile B-B'. Density contrasts of blocks, 
air= 0, granitic basement (BR)= 2.7, central peak (CP) = 2.6, LSM series of 
breccia (LSM) = 2.1, Paleozoic sediments (SI)= 2.3, unaltered uplifted 
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SOURCES OF ERROR 
Accuracy ofBouguer Gravity Anomaly 
Calculations of Bouguer gravity values require a high degree of accuracy to 
produce reduced data within an acceptable range of error. These factors include accuracy 
of observed gravity readings, calculations for tide and drift, elevation data and latitude. 
The vertical gradient of the gravity field was obtained using the LaCoste and Romberg 
gravimeter with a potential accuracy of 0.01 mGal. Bouguer gravity is expressed as : 
ChJ= ~ bs - (gN - 0.3086h + 0.04193ph) 
The equation used to calculate the normal gravity (g~) at a latitude 4l also 
incorporates the flatting effect of the ellipsoid and rotation of the Earth. 
gN= 978.049(1 + 0.0052884 sin2¢ - 0.0000059 sin2 2¢) . 
At latitude of 52°N degrees the gravity stations locations must be determined within 10 
meters of their true position to produce a value accurate to O.OlmGal. Conducting most 
of the survey along roads and plotting the locations of topographic maps (1 : 50 000) 
produced station positions within the desired degree of accuracy. 
The free-air correction adjusts for changes in elevation in the Bouguer gravity 
formula. 
~gFA = 8obs - (gN - 0.3086h) 
80 
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In order to produce values within the O.OlmGal range, elevations must be 
recorded with an accuracy of3.2 cm. Most of the elevations were determined using 
topographic maps with contour intervals of 10 meters. The contour interval is great 
enough to allow possible inaccuracies for station elevations. This would account for the 
highest potential for error to be introduced into the Bouguer gravity corrections. Subdued 
topography helped to reduce large errors of elevation changes between stations. 
Occupying bases stations at two to three hour intervals reduced errors due to drift 
and tide effects. Potential errors in the data may arise because secondary base stations, in 
some cases, were used as primary base stations during the reduction process. 
Residuals 
The sparseness of gravity data in sections of the research area may not provide 
enough information to fully constrain the anomaly. Residual maps produced in 
SURFER® have the greatest degree of error toward the southeast where the circular 
anomaly pattern breaks down, perhaps due to a higher degree interpretation of the data by 
the software. 
Modeling 
The use of only seven blocks of contrasting densities limited the modeling 
process, forcing rock types and their respective densities to be placed in very general 
groupings. The melt rock, that occurs sporadically as both brecciated clasts and melts 
heets within the crater's annular trough, as well as lateral density changes in lithology, are 
not addressed by the model. 
CHAPTER VII 
DISCUSSION I 
It is apparent from the residual Bouguer gravity contour maps that there is a large, 
circular gravity anomaly approximately 40 km in diameter (Figures 13-18). The annular 
ring of uplifted granite, 23 km in diameter, is d·epicted on the residual maps as a set of 
dense, concentric contour lines (Figure 18). The E-W profile across the crater displays a 
gravity high over the central peak as seen in other complex craters (Figures 19-21 ). The 
intensity of the anomaly is largely due to the large density contrasts between the breccias 
and fractured rock to the undeformed granitic basement. A change in intensity within the 
gravity anomaly between 23-km and 40-km results from a lower degree of density 
contrasts along a concentric rim zone containing terrace features (Figures 25-26). 
Additional factors that can contribute to the gravity anomaly are lateral lithological 
density changes and modification to the structure, such as erosion as in the case at Lake 
St. Martin. The circular pattern of the Bouguer gravity anomaly diminishes after 40-km 
which correlates with the undisturbed Paleozoic strata observed in core data. This is 
consistent with other crater gravity signatures in that the gravity low extends out to, or 
just shy of the crater rim (Pilkington and Grieve, 1992) 
The Lake St. Martin gravity anomaly over the central peak is uneven with 5 mGal 
central high. This is greater than a previous study stating 2 .5 mGal value (Pilkington and 
Grieve, 1990). A maximum amplitude of -13 .5 mGal for the E-W profile and -16 mGal 
82 
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along a SE - NW profile can be seen over the length of the crater. Similar results are 
published in Pilkington and Grieve (1992). Correlations between maximum negative 
residual gravity anomalies with respect to crater size show that a large amplitude, like 
that seen at Lake St. Martin, is indicative of larger craters (Dabizh and Fedynsky, 1975). 
The extent of erosion at Lake St. Martin is uncertain and depending on the level of 
erosion, will influence the gravity signature. The 31 km Teague Ring (Plescia, 1999) is 
also an example of a complex crater with a large -12 mGal gravity anomaly; however, the 
gravity signature lacks the positive central anomaly and corresponding annular negative 
anomaly of the trough as seen in Lake St. Martin's gravity signature. The central peak 
and terraced rim typically associated with complex craters have been eroded. Erosion 
affects the gravity signatures by flattening the anomaly's amplitude; although, there 
usually remains a positive central anomaly (Plado, Pesonenand and Purra, 1999). 
The 12-km Wells Creek Structure, Montgomery county, Tennessee (Wilson and 
Sterns, 1968) exhibits a gravity anomaly with respect to the crater's structure similar to 
the gravity anomaly seen at Lake St. Martin. Both the Lake St. Martin and Wells Creek 
impacts display gravity highs over the central peak followed by a sharp gravity low 
corresponding to an annular trough. The craters also have a series of fault blocks beyond 
an annular inner ring of uplifted basement rock. 
The Manson impact structure, Iowa, is comparable in size to Lake St. Martin with 
a diameter of 3 5 km. Both impacts expose crystalline basement rock, uplifted during the 
cratering process, that forms a central peak (Anderson, Hartung and Witzke, 1994). The 
central peaks of both craters contain shocked quartz. The annular depressions around the 
central peaks are also similar with an in-filling of breccias and impact melts. The terrace 
[ 
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terrain of the Manson impact crater consists of blocks containing intact strata with no 
evidence of breccias. Down.faulted blocks of the Manson terrace terrain also have 
preserved younger stratigraphic units now eroded from the regional stratigraphy. Similar 
preservation of younger strata is also seen at the Lake St. Martin structure. 
Unlike lunar craters, Earth's dynamic geologic processes complicate the 
determination of terrestrial crater size. For craters whose size is an issue, much of the 
discrepancy is due to the preferred structural criteria used by different investigators. One 
example of crater size discrepancy is the buried Woodleigh impact structure. The 
Woodleigh crater, Australia, is listed with the Earth Impact Database as being 40 km in 
diameter. However, some researchers have attributed as large a diameter as 120-km 
based upon their interpretation of its structures_ and geophysical data (Mory, Iasky, 
Glikson and Pirajno, 2000). 
Every year approximately 3 to 5 impact craters are discovered (Grieve and 
Pesonen, 1992). A gravity investigation can clearly aid in the identification of potential 
impact structures; however, geophysical data alone is not enough to unequivocally 
identify them. With a growing body of gravity data on impact craters, clearer 
interpretations can be made for determining crater size and structure. This is especially 





The Lake St. Martin impact structure could be better defined through additional 
study in the following areas. Additional gravity stations placed within the central and 
eastern portions of the crater would constrain the contouring and reduce the amount of 
computer generated anomalies during the gridding process. Secondly, the forward 
modeling program could be used to better interpret the crater by using an edition which 
allows for a greater amount of stations and density blocks to be added. The model would 
also be more constrained if actual density values of the different lithologies within the 
crater were known. And lastly, a reflective seismic survey along the E-W profile line 
would provide substantial information as to the crater's structures, especially the location 
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The digital data supplied, is under crown copyright It is supplied 
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User Name: ___ , _ _________ _ _ 
Institution: _ _________ ____ _ 
Address: ______ ________ _ 
City: _ ________ Province: ___ _ 
Postal Code: ____ _ 
Data Type: Magnetics: _ _ Gravity: ___ Topography: __ _ 
Area: NLAT: _ _ 
SLAT: _ _ 
ELON: 
WLON: 
Date: _ ______ _ 
For more information contact: 
NRCan/GSC/ 
Geophysical Data Centre 
1 Observatory Crescent 
OTT AW A, Ontario Canada, KIA OY3 
Canada, KIA OY3 
************************************************************************** 
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TELEPHONE: (613) 995-5326 FAX: (613) 992-2787 
WWW SITE: http://gdcinfo.agg.NRCan.gc.ca 
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NRCan/GSC/Geophysical Data Centre 
FORMAT FOR 
GRA V1TY SYSTEM DAT A RECORD 
ASCII OUTPUT 
COLUMNS FIELD NO. FIELD DESCRIPTION 
1 02 - 06 A project number in the fom1 YYNNN where YY is the 
year of observation, and NNN is a unique number in 
that year. 
2 08 - 15 A station number in the form NNNNNNYY where YY is 
the year of observation, and NNNNNN is a unique 
number in that year. 
3 17 -26 The latitude in decimal degrees. North latitude is 
positive, south latitude is negative. 
4 28 - 38 The longitude in decimal degrees. West longitude is 
negative, east longitude is positive. 
5 40 - 45 The accuracy of the coordinates in metres. 
6 47- 54 The elevation in metres above sea level. 
7 56 -60 The accuracy of the elevation in metres. 
8 62 - 67 The depth of water or thickness of ice in metres. 
9 69 -73 The accuracy of the depth of thickness in metres. 
10 75 -75 The type of observation, as follows. 
0 = A depth of water or thickness of ice was present 
but was not measured. 
1 = An observation taken on land. 
2 = An observation taken on the surface of an ocean or lake. 
3 = An observation taken on the bottom of an ocean or lake. 
4 = An observation taken on an ice cap. 
5 = An observation taken on an ice-covered ocean or lake. 
6 = An observation taken on the surface of the water in a fiord. 
7 = An observation taken on sea ice in a fiord. 
8 = An observation taken on the bottom of the sea in a fiord. 
11 77 - 85 The observed value of gravity referred to IGSN71. 
12 87 - 92 The accuracy of the observed gravity. 
13 94 - 98 The terrain correction in rnilligals. 
14 100 - 103 The accuracy of the terrain correction. 
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15 105 - 111 The Free air anomaly in milligals. 
16 113-117 The accuracy of the Free air anomaly computed using the 
accuracies of the values used in its computation. 
17 119-125 The Bouguer anomaly in milligals (see Formulae 
for Anomaly Calculations). 
18 127 - 131 The accuracy of the Bouguer anomaly computed using the 
accuracies of the values used in its computation. 
19 133 - 133 Toe status of the observation, as follows: 
A = Active, and D = Deleted 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
95105 827995 52.923074 -99.68749 50 294.6 1 0 0 1 981232.88 0 .05 0 0 -3.7 0 .31 -36.68 0.33 A 
95105 829295 52.92744 -99.335202 50 277.4 1 0 0 1 981236.41 0.05 0 0 -5.86 0.31 -36.91 0 .33 A 
95105 829095 52.927594 -99.393441 50 281 .9 1 0 0 1 981233.59 0.05 0 0 -7.3 0.31 -38.85 0 .33 A 
95105 829195 52.928062 -99.364914 50 286.4 1 0 0 1 981233.26 0 .05 0 0 -6.29 0 .31 -38.35 0 .33 A 
68106 1054468 52.93 -99.76667 100 253.9 3 0 0 1 981236.9 0 .1 0 0 -12.84 0.93 -41 .26 0 .99 A 
93102 11 20993 52.932645 -99.547928 20 290.5 3 0 0 1 981232.53 0.05 0 0 -6.15 0 .93 -38.67 0 .99 A 
93102 1121493 52 .935499 -99.792729 20 251 .9 3 0 0 1 981237.44 0.05 0 0 -13.4 0 .93 -41 .6 0 .99 A 
93102 1121193 52.93577 -99.614742 20 289.7 3 0 0 1 981236.48 0 .05 0 0 -2.72 0.93 -35.14 0.99 A 
95105 827895 52.93776 -99.703451 50 294.6 1 0 0 1 981235.02 0 .05 0 0 -2.84 0.31 -35.82 0.33 A 
95105 827795 52.950772 -99.723636 50 289.6 1 0 0 1 981235.11 0.05 0 0 -5.42 0.31 -37.84 0 .33 A 
93102 11°21293 52.953052 -99.66744 20 288.9 3 0 0 1 981240.91 0.05 0 0 -0.04 0.93 -32.38 0 .99 A 
93102 1133293 52.955041 -99.728351 20 290.1 3 0 0 1 981234.28 0.05 0 0 -6.48 0 .93 -38.95 0.99 A 
95105 827295 52.96035 -99.859372 50 286.7 1 0 0 1 981238.94 0.05 0 0 -3.33 0.31 -35.42 0.33 A 
95105 827395 52.961514 -99.83093 50 281 .3 1 0 0 1 981238.56 0 .05 0 0 -5.48 0 .31 -36.96 0.33 A 
95105 827695 52.962257 -99.746174 50 286.8 1 0 0 1 981235.55 0 .05 0 0 -6.85 0 .31 -38.96 0 .33 A 
93102 1133893 52.962288 -99.832106 20 281 .5 3 0 0 1 981238.34 0.05 0 0 -5.7 0 .93 -37.21 0.99 A 
93102 1120893 52.963913 -99.553296 20 272.9 3 0 0 1 981241 .71 0 .05 0 0 -5.13 0 .93 -35.68 0 .99 A 
95105 827595 52.967036 -99.774784 50 282 1 0 0 1 981237.58 0 .05 0 0 -6.72 0 .31 -38.28 0 .33 A 
95105 827495 52.968383 -99.803456 50 279 1 0 0 1 981238.31 0 .05 0 0 -7.03 0 .31 -38.26 0.33 A 
93102 1133793 52.9687 -99.78007 20 280.8 3 0 0 1 981237.59 0.05 0 0 -7.22 0 .93 -38.65 0 .99 A \0 
....... 
95105 827195 52.969695 -99.884573 50 264.3 1 0 0 1 981254.27 0.05 0 0 4.28 0.31 -25.3 0.33 A 
95105 827095 52.971101 -99.913758 50 258.2 1 0 0 1 981264.94 0 .05 0 0 12.94 0 .31 -15.96 0.33 A 
93102 1121893 52.97125 -99.611761 20 276.1 3 0 0 1 - 981246.48 0 .05 0 0 -0.01 0.93 -30.91 0.99 A 
93102 1133993 52.971867 -99.888593 20 262.2 3 0 0 1 981256.66 0 .05 0 0 5.83 0 .93 -23.52 0.99 A 
68106 1054768 52.973333 -99.111664 100 258.78 3 0 0 1 981252.6 0 .1 0 0 0 .59 0 .93 -28.38 b.99 A 
95105 826995 52.977524 -99.940835 50 275.5 1 0 0 1 981270.28 0 .05 0 0 23.06 0 .31 -7.78 0 .33 A 
93102 1134093 52.978431 -99.941019 20 275.5 3 0 0 1 981270.15 0.05 0 0 22.85 0.93 -7.99 0.99 A 
93102 1121693 52.986317 -99.705729 20 280.1 3 0 0 1 981240.63 0 .05 0 0 -5.94 0 .93 -37.29 0 .99 A 
93102 1120793 52.987447 -99.502786 20 269 3 0 0 1 981244.9 0 .05 0 0 -5.19 0.93 -35.3 0 .99 A 
95105 826895 52.987883 -99.965148 50 279.6 1 0 0 1 981277.07 0 .05 0 0 30.21 0.31 -1 .08 0 .33 A 
93102 1121793 52.989335 -99.649363 20 271 .8 3 0 0 1 981250.19 0.05 0 0 0 .8 . 0.93 -29.62 0.99 A 
93102 1130393 52.996783 -99.908087 20 274.6 3 0 0 1 981268.34 0 .05 0 0 19.17 0.93 -11 .57 0 .99 A 
95105 826795 52.997025 -99.990324 50 280.9 1 0 0 1 981281.85 0 .05 0 0 34.6 0.31 3 .16 0 .33 A 
93102 1134193 52.997594 -99.986761 20 282.2 3 0 0 1 981281.1 0.05 0 0 34.2 0.93 2.62 0 .99 A 
93102 1121993 52.997987 -99.562076 20 264.3 3 0 0 1 981250.16 0.05 0 0 -2.3 0.93 -31 .88 0.99 A 
93102 1130293 52.999788 -99.861809 20 274.1 3 0 0 1 981256.56 0.05 0 0 6 .97 0.93 -23.71 0 .99 A 




















































































































































































































































































































































981204.8 0 .1 
981202.3 0 .1 
981206.8 0 .1 
981208.6 0 .1 
1 981218.4 0 .1 
1 981227.88 0 .05 
981219.4 0 .1 
981231 .43 0 .05 
981236.39 0 .05 
981232.7 0 .05 
981234.81 0.05 
981235.7 0.1 
1 981235.87 0 .05 
1 981229.16 0.05 
981234.13 0 .05 
981239 0 .05 
981229.9 0 .1 
981228.06 0.05 
981225.62 0 .05 
981223.77 0 .05 
1 981223.82 0.05 
1 981236.94 0.05 
1 · 981225.32 0 .05 
981226.58 0 .05 
981225.51 0 .05 
981237.82 0 .05 
981236.82 0 .05 
981230.57 0 .05 
981238.99 0.05 
981226.92 0.05 
981231 .46 0 .05 
981231 .56 0 .05 
981236.15 0.05 
981240.28 0 .05 
981236.1 0 .1 
981237.6 0 .05 
981232.36 0 .05 
981231 .11 0.05 















































































15 16 17 18 19 
-21.32 0 .93 -50.18 0.99 A 
-24.26 0.93 -53. 7 0 .99 A 
-24.42 0 .93 -52.81 0 .99 A 
-24.33 0 .93 -53.36 0.99 A 
-18.11 0 .93 -46.53 0.99 A 
-17.75 0.31 -44.31 0.33 A 
-20.96 0 .93 -49.62 0.99 A 
-15.22 0 .31 -41.95 0.33 A 
-11 .63 0 .3 1 -38.4 0.33 A 
-6.57 0 .31 -36.78 0.33 A 
-5.81 0.31 -35.58 0.33 A 
-9.8 0.93 -37.8 0.99 A 
-8.52 0 .31 -36.96 0 .33 A 
-13.88 0 .93 -42.87 0.99 A 
-6.3 0.31 -36.48 0 .33 A 
-4.09 0 .31 -33.83 0.33 A 
-15.34 0 .93 -44.34 0.99 A 
-6 0 .31 -39.1 0.33 A 
-6.88 0 .31 -40.56 0.33 A 
-10.57 0.31 -43.69 0.33 A 
-10.09 0 .31 -43.37 0.33 A 
-2.87 0.31 -34.06 0.33 A 
-8.47 0 .93 -41 .85 0 .99 A 
-9.15 0.31 -41.84 0.33 A 
-10.3 0 .31 -43.01 0 .33 A 
-0.22 0 .31 -32.14 0 .33 A 
-3.82 0.31 -34.82 0.33 A 
-4.58 0.93 -37.58 0 .99 A 
-0.8 0 .31 -32.12 0.33 A 
-8.71 0 .31 -41 .61 0 .33 A 
-4.22 0.31 -37.14 0.33 A 
-4.33 0 .31 -37.3 0.33 A 
-4.89 0.31 -36.01 0.33 A 
-0.15 0.31 -31.52 0 .33 A 
-4 .82 0.93 -36.07 0 .99 A 
-11 .08 0 .93 -39.52 0.99 A 
-9.18 0.31 -40.22 0 .33 A 
-3 .9 0.93 -37.36 0 .99 A 



































































































































































































































































































































































11 12 13 14 
981248 0 .1 
981259.5 0 .1 
981265.2 0 .1 
981248.9 0 .1 
981251 .9 0 .1 
981252.8 0.1 
981267.8 0.1 





981142.3 0 .1 
981135.5 0.1 
981155 0 .1 





























981178.1 0 .1 
981188.2 0.1 
981193.6 0 .1 
981213.5 0 .1 


















































































-2.65 0 .93 
2.79 0 .32 
-13.73 0.32 
-10.8 0 .32 
-10 .12 0.32 




-7.83 0 .32 
-31 .13 0.93 
-32.21 0 .93 
-40.39 0 .93 




17 18 19 
-37.79 0 .34 A 
-27.04 0 .99 A 
-20.91 0.34 A 
-37.19 0.34 A 
-34.19 0 .34 A 
-33.27 0 .34 A 
-20.92 0.34 A 
-37.14 0 .34 A 
-31 .64 0 .34 A 
-33.29 0.99 A 
-31 .57 0.34 A 
-59.45 0.99 A 
-60.57 0.99 A 
-68.77 0.99 A 
-48.43 0 .99 A 
-54.01 0.99 A 
-57.7 0.99 A 












0.93 -51 .98 0.99 A 
0.93 -54.33 0.99 A 
0.93 -47.87 0.99 A 
0.93 -63.56 0 .99 A 
0.93 . -51.68 0 .99 A 
0.93 -59.3 0.99 A 
0.93 -64.48 0.99 A 
0.93 -48.93 0 .99 A 
0.93 -59.21 0 .99 A 
0.93 -52.25 0.99 A 
0.93 -54.4 0.99 A 
-34.56 0.93 -62.94 0.99 A 
-37.96 0 .93 -66.37 0.99 A 
-24.16 0.93 -53.47 0 .99 A 
-31 .31 0 .93 -60.14 0 .99 A 
-37.24 0 .93 -65.63 0 .99 A 
-24.04 0 .93 -53.55 0 .99 A 
-23.89 0 .93 -52.92 0.99 A 
-6.37 0.93 -34.86 0.99 A 
-1 .86 0.93 -30.24 0.99 A 
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1 11 .8 
































































































11 12 13 14 
981218.5 0 .1 
981218.4 0 .1 
981218 0.1 
981213.3 0 .1 
981216.3 0 .1 
981217.3 0 .1 
981219.7 0.1 
981224.1 0.1 
981223.2 0 .1 
981219.7 0.1 
981222.3 0 .1 
981221 .4 0 .1 
981218.2 0 .1 
981220 0 .1 
981223 0 .1 
981 221.8 0 .1 
981222.6 0 .1 
981221.8 0 .1 
981223 0.1 
981225.9 0.1 
981231 .3 0 .1 
981 228.1 0 .1 
981227.8 0 .1 
981229.5 0.1 
981229.4 0 .1 
981233.7 0.1 
981 236.8 0 .1 
981 237.4 0 .1 
981230.8 0 .1 
981234.5 0 .1 
981239 0 .1 
981240 0.1 
981239.9 0 .1 
981236.7 0 .1 
981237.6 0 .1 
981 239.2 0 .1 
981247.5 0 .1 
981243.5 0 .1 
















































































-25.01 0 .32 
-25.12 0 .32 
-25.52 0.32 
-21 .11 0 .93 
-27.55 0.32 
-27.82 0.32 
-27.49 0 .32 
-23.13 0 .32 
-24.93 0.32 
-28.43 0 .32 
-25.89 0 .32 
-26.91 0.32 
-30.33 0 .32 
-28.7 0 .32 
-26 .31 0.93 
-29.33 0 .32 
-28.98 0.32 
-30.44 0.32 
-29.5 0 .32 
-26.71 0 .32 
-21 .71 0 .32 
-24.92 0 .32 
-25.25 0 .32 
-23.77 0 .32 
-24.04 0 .32 
-21 .17 0 .32 
-18.79 0 .32 
-18.85 0 .32 
-26.09 0 .32 
-22.59 0.32 
-18.59 0.32 
-17.72 0 .32 
-17.83 0 .32 
-21 .06 0 .32 
-20.17 0 .32 
-19.84 0.32 
-13.14 0 .32 
-17.35 0 .32 
-17.51 0 .32 
17 18 19 
-48.48 0 .34 A 
-48.56 0.34 A 
-48.88 0 .34 A 
-48.82 0 .99 A 
-50.87 0.34 A 
-51 .02 0.34 A 
-50. 72 0.34 A 
-46.58 0 .34 A 
-48.7 0.34 A 
-51 .68 0 .34 A 
-49.38 0 .34 A 
-50.37 0.34 A 
-53.59 0.34 A 
-52.3 0 .34 A 
-50.67 0.99 A 
-52.56 0.34 A 
-52.2 0 .34 A 
-53.7 0.34 A 
-52.74 0 .34 A 
-49.93 0 .34 A 
-45.81 0 .34 A 
-48.4 0.34 A 
-48.78 0.34 A 
-4.7.23 0 .34 A 
-47.62 0.34 A 
-44.42 0.34 A 
-42.13 0.34 A 
-42.07 0.34 A 
-49.35 0.34 A 
-45.95 0 .34 A 
-42.01 0.34 A 
-41.17 0.34 A 
-41.95 0 .34 A 
-44.66 0.34 A 
-43. 72 0 .34 A 
-43.18 0 .34 A 
-36.48 0 .34 A 
-40.59 0 .34 A 














































































































































































































































































































































































11 12 13 14 
981199 0 .1 
981187.4 0 .1 
981199.6 0.1 




981193.6 0 .1 
981203.8 0.1 
981210.3 0.1 
981209.5 0 .1 































































































































- - -- ----- --- - --
15 16 17 18 19 
-21 0.32 -44.41 0.34 A 
-21 .1 0 .93 -49.69 0 .99 A 
-22.9 0 .93 -47.26 0.99 A 
-20.4 0.32 -43.83 0.34 A 
-14.56 0.32 -38.79 0.34 A 
-15.67 0.32 -39.26 0.34 A 
-18.09 0 .32 -41.48 0.34 A 
-21.35 0.93 -49.19 0 .99 A 
-21 .19 0.32 -44.82 0 .34 A 
-18.67 0 .32 -42.05 0 .34 A 
-19.74 0 .32 -43.12 0 .34 A 






















0 .32 -42.3 0 .34 A 
0.32 -37.26 0.34 A 
0.32 -38.94 0.34 A 
0.93 -47.33 0.99 A 
0 .32 -42.7 0 .34 A 
0.93 -49.19 0 .99 A 
0.32 -43.72 0.34 A 
0.32 ·-43.16 0.34 A 
0.32 -45.37 0 .34 A 
0.32 -42.04 0 .34 A 
0.32 -39.62 0.34 A 
0.32 -45.09 0 .34 A 
0.32 -42.06 0 .34 A 
0.93 -48.8 0 .99 A 
0.32 -46.94 0 .34 A 
0.32 -47.22 0.34 A 
0.32 -45.89 0 .34 A 
0.32 -46.8 0.34 A 
0.32 -46.15 0.34 A 
0.32 -46.87 0 .34 A 
0.32 -47.42 0 .34 A 
-24.67 0.32 -47.93 0.34 A 
-26.66 0.32 -49.88 0 .34 A 
-25.89 0 .32 -49.16 0.34 A 
-28.61 0 .32 -52.09 0 .34 A 
-22.82 0 .32 -46.36 0 .34 A 



































































































































































































































































































































































































11 12 13 14 
981249.8 0.1 
981248.8 0 .1 
981248.4 0 .1 
981245.2 0 .1 
981168 0.1 
981159.5 0 .1 
981166.8 0.1 
981166.9 0 .1 
981159.3 0.1 
981171.9 0 .1 
981174.1 · 0 .1 
981174.9 0 .1 
981170.5 0 .1 
981165.2 0 .1 
981170.3 0.1 
981181 .8 0 .1 
981181 .3 0.1 
981182 0 .1 
981180.2 0.1 
981187.9 0.1 
981187.8 0 .1 
981185.8 0 .1 
981188.1 0 .1 
981178.1 0 .1 
981195.7 0 .1 
981192.1 0.1 
981191 .6 0.1 
981194.7 0.1 
981193.7 0 .1 
981195.1 0.1 
981199.8 0.1 
981201 0 .1 
981197.7 0 .1 
981188.7 0 .1 




















































































-16.43 0 .32 




-16.99 0 .93 
-15.76 0 .93 
-15.26 0.93 
-17.17 0 .93 
-19.42 0 .32 
-17.86 0.93 
-21.34 0 .32 
-17.84 0 .93 
-17 0.93 
-19.54 0 .93 
-19 0 .32 
-19.55 0 .32 
-18.88 0 .93 
-23.09 0.93 
-17.71 0 .32 
-17.83 0.32 
-20.64 0 .32 
-20.52 0 .32 
-25.03 0 .93 
-14.48 0 .32 
-18.11 0 .32 
-19.39 0.32 
-18.19 0 .32 
-20.48 0 .93 
-19.52 0.32 
-15.22 0.32 
-14.03 0 .32 
-17.42 0 .32 
-22.12 0 .93 
-1 4 .35 0 .93 
-19.02 0 .32 
-16.99 0.32 
-20.71 0 .32 
-14.71 0 .32 
17 18 19 
-40.41 0 .34 A 
-41.44 0 .34 A 
-41 .67 0 .34 A 
-44. 78 0 .34 A 
-40.71 0 .99 A 
-45.1 0 .99 A 
-42 .2 0 .99 A 
-42.01 0 .99 A 
-46.51 0 .99 A 
-43.23 0 .34 A 
-42.22 0 .99 A 
-45.11 0 .34 A 
-45.37 0 .99 A 
-47.02 0 .99 A 
-47.48 0.99 A 
-42.87 0 .34 A 
-43.25 0 .34 A 
-43.24 0 .99 A 
-48.17 0 .99 A 
-41 .39 0 .34 A 
-41.49 0.34 A 
-44.39 0 .34 A 
-44.45 0 .34 A 
-51.44 0 .99 A 
-38.31 0 .34 A 
-41 .75 0 .34 A 
-43 0.34 A 
-42.2 0 .34 A 
-44.84 0 .99 A 
-42.99 0 .34 A 
-38.81 0 .34 A 
-38.09 0 .34 A 
-40.86 0 .34 A 
-48.49 0 .99 A 
-38.71 0 .99 A 
-42.42 0 .34 A 
-40.68 0 .34 A 
-44.25 0 .34 A 






















































































































































































































































































































































































11 12 13 14 
981219.9 0 .1 
981224.9 0 .1 
981222.1 0 .1 
981225.6 0 .1 
981225.8 0.1 
981224.6 0.1 
981221 .2 0 .1 
981226.2 0 .1 
981224.3 0 .1 
981225.8 0 .1 




981226.6 0 .1 
981226.9 0 .1 
981223.1 0 .1 

























































































































15 16 17 18 19 
·-23.05 0 .32 
-18.2 0 .32 
-46.3 0.34 A 
-41 .49 0 .34 A 
-22 0 .32 -45.28 0 .34 A 
-19.63 0 .93 -43.99 0 .99 A 
-13.58 0 .93 -40.32 0.99 A 
-21 .61 0 .32 -45.13 0 .34 A 
-25.64 0 .32 -48.98 0 .34 A 
-20.71 0 .32 -44.08 0 .34 A 
-22.93 0 .32 -46.23 0 .34 A 
-21.5 0 .32 -44.78 0 .34 A 
-21 .81 0.32 -45.06 0 .34 A 
-24.45 0 .32 -47.67 0 .34 A 
-21 .75 0.32 -45.09 0.34 A 
-21 .3 0 .32 -44.47 0 .34 A 
-23.63 0 .32 -47.05 0 .34 A 
-23.95 0.32 -47.3 0.34 A 
-27.87 0 .32 -51 .22 0 .34 A 






















0 .32 -43.26 0 .34 
0.32 -41.39 0.34 
0 .32 -50.78 0.34 
0 .93 -39.15 0 .99 
0 .93 -36.77 0 .99 
0 .32 -40.05 0 .34 
0.32 -39.16 0.34 
0 .32 -38.5 0 .34 
0 .32 -39.53 0 .34 
0 .32 -44.87 0 .34 
0.32 -37.4 0 .34 
0.32 -40.91 0.34 
0 .32 -42.91 0 .34 
0 .32 -40.56 0.34 
0 .32 -38.8 0 .34 
0 .32 -41 .96 0 .34 
0 .93 · -40.27 
0 .32 -39.66 




0 .32 -41 .6 0 .34 












































































































































































































































































































































































































































































































































































































16 17 18 19 
0.32 -38.44 0 .34 A 
0 .32 -38.27 0.34 A 
0.32 -39.87 0.34 A 
0.93 -36.21 0 .99 A 
0.93 · -38.53 0 .99 A 
0.32 -38.26 0 .34 A 
0.32 -37.87 0 .34 A 
0.32 -39.94 0 .34 A 
0.32 -39.64 0 .34 A 
0.32 -38.6 0.34 A 
0 .32 -38.3 0.34 A 
0.32 -39.25 0 .34 A 
0.32 -36.09 0.34 A 
0.32 -38.3 0 .34 A 
0.32 -37.66 0.34 A 
0.32 -36.34 0.34 A 
0.32 -37.33 0 .34 A 
0.32 -38.44 0.34 A 
0.32 -39.91 0.34 A 
0.32 -39.96 0.34 A 
0.32 -39.61 0.34 A 
0.32 -41.23 0.34 A 
0.32 -42.25 0.34 A 
0.32 -41 .53 0.34 A 
0.32 -36.79 0.34 A 
0.32 -38.71 0.34 A 
0.32 -38.79 0 .34 A 
0.32 -42.6 0 .34 A 
0.93 -36.73 0.99 A 
0.32 -38.83 0 .34 A 
0.32 -40.01 0 .34 A 
0.32 -42.59 0 .34 A 
0.32 -44.53 0.34 A 
0.32 -44.42 0.34 A 
0.32 -40.01 0.34 A 
0.32 -43.3 0.34 A 
0.32 -42.25 0.34 A 
0.32 -47.21 0 .34 A 



































































































































































































1 6 .6 
3 0 

















217.14 1 12.3 
217.14 1 6 .7 
217.14 1 13.5 
217.14 1 12.3 
217.63 3 0 
217.14 1 6.1 
217.14 1 14.8 
217.14 1 12.4 





































































































11 12 13 14 
981189.9 0 .1 
981182.9 0.1 
981191 .1 0.1 
981188.7 0 .1 
981186.9 0.1 
981186.8. 0.1 
981193.5 0 .1 
981185 0.1 
981190.6 0 .1 




981193.8 0 .1 
981193.6 0.1 
981192.5 0.1 









































981191 .7 0 .1 0 0 
981197.8 0 .1 0 0 
981197.3 0.1 0 0 
981195.1 0 .1 0 0 
981194.8 0.1 0 0 
981196.1 0.1 0 0 
981197.3 0 .1 0 0 
981197.6 0.1 0 0 
981200.2 0 .1 0 0 
981198.8 0 .1 
981 200.7 0 .1 
981 204.4 0 .1 
981201 .9 0.1 
981201 .8 0.1 
981212.4 0 .1 
981206.6 0 .1 
981204.8 0 .1 
981208.9 0 .1 
981205.1 0.1 












15 16 17 18 19 
-15.52 0 .32 -39.36 0 .34 A 
-23.1 0.93 -47.46 0.99 A 
-17.42 0.32 -41.68 0.34 A 
-20.26 0 .32 -43.88 0.34 A 
-22.61 0.32 -45.84 0 .34 A 
-22.9 0.32 -46.89 0 .34 A 
-16.3 0.32 -40.12 0.34 A 
-24.8 0.32 -48.27 0.34 A 
-19.45 0 .32 -42.74 0 .34 A 
-21.83 0.32 -45.05 0.34 A 
-17.43 0 .32 -40.88 0 .34 A 
-22.74 0.93 -47.1 0 .99 A 
-15.92 0.93 -40.31 0.99 A 
-20.15 0.32 -44.23 0.34 A 
-20.37 0 .32 -44.34 0 .34 A 
-21.83 0.32 -45.28 0.34 A 
-21 .35 0.32 -44.79 0.34 A 
-22.9 0 .32 -46.35 0 .34 A 
-22.09 0.32 -45.52 0.34 A 
-22.81 0.32 -46.25 0 .34 A 
-16.87 0.32 -40.7 0.34 A 
-17.41 0 .32 -40.77 0 .34 A 
-19.71 0.32 -43.16 0.34 A 
-22.88 0.93 -47.24 0 .99 A 
-22.7 0 .32 -46.58 0 .34 A 
-21 .65 0 .32 -44.91 0.34 A 
-21 .39 0.32 -44.83 0.34 A 
-18.92 0 .32 -42.14 0.34 A 
-20.32 0 .32 -43.99 0 .34 A 
-18.51 0.32 -41 .73 0.34 A 
-15.01 0.32 -38.39 0.34 A 
-17.64 0.32 -40.88 0.34 A 
-17.86 0.32 -41 .06 0.34 A 
-10.67 0 .32 -33.87 0.34 A 
-17.01 0.32 -40.42 0 .34 A 
-18.84 0 .32 -42.29 0 .34 A 
-14.74 0 .32 -38.52 0.34 A 
-18.86 0 .32 -42.15 0.34 A 




































































































































































































































































1 5 .8 
3 0 

































































































11 12 13 14 
981176.7 0 .1 
981171 .9 0 .1 
981169.1 0 .1 
981170.1 0 .1 
981171 .6 0 .1 
981168.1 0 .1 
9811 78.8 0 .1 
981172.5 0 . 1 
981176.9 0 .1 
981179.6 0.1 
981180 0 .1 
981174.5 0 .1 
981174.6 0.1 
981175.1 0 .1 
981173 0.1 
981 174.6 0 .1 
981173.8 0.1 
981174.4 0 .1 
981175.8 0 .1 
981183.2 0 . 1 
981181.6 0 .1 
981176.8 0 . 1 
981176.3 0.1 
981182.8 0.1 
981182 0 .1 
981178.7 0 .1 
981182.4 0.1 
981181.4 0.1 
981181.1 0 .1 
981184.8 0 .1 
981182.6 0 .1 




981187.1 0 .1 
981181 .8 0 .1 
981188 0.1 
















































































-13.89 0 .32 
-18.98 0 .32 
-21 .89 0 .32 
-21.05 0 .32 
-19.48 0 .93 
-23.22 0 .32 
-14.48 0 .93 
-21.07 0 .93 
-18.08 0 .32 
-15.42 0 .32 
-15.3 0.32 
-20.88 0 .32 
-21 .14 0 .32 
-20.66 0 .32 
-22.81 0 .32 
-21.74 0 .32 
-22.58 0 .32 
-24 .05 0 .93 
-23.89 0 .32 
-16.37 0 .93 
-18.47 0 .32 
-23.31 0 .32 
-24.08 0.32 
-17.72 0 .32 
-18.6 0 .32 
-22.03 0.32 
-18.37 0 .32 
-19.39 0 .32 
-19.85 0 .32 
-18.28 0 .93 
-21.51 0.32 
-16.29 0 .32 
-23. 14 0.32 
-22.21 0 .32 
-19.78 0 .32 
-17.78 0.93 
-23.37 0 .32 
-17.23 0.32 
-19.82 0 .32 
17 18 19 
-37.54 0 .34 A 
-42.38 0 .34 A 
-45.67 0 .34 A 
-44.81 0 .34 A 
-43.84 0 .99 A 
-47.28 0 .34 A 
-38.84 0.99 A 
-45.43 0.99 A 
-42 0 .34 A 
-38.8 0 .34 A 
-38.96 0.34 A 
-44.28 0 .34 A 
-44.63 0 .34 A 
-44.2 0.34 A 
-46.2 0.34 A 
-45.74 0 .34 A 
-46.48 0.34 A 
-48.44 0 .99 A 
-47.75 0 .34 A 
-40.73 0 .99 A 
-42.28 0 .34 A 
-46.76 0 .34 A 
-47.46 0.34 A 
-41 .33 0.34 A 
-42.5 0 .34 A 
-45.43 0.34 A 
-42.1 0.34 A 
-43.21 0.34 A 
-43.29 0 .34 A 
-42.64 0 .99 A 
-45.22 0 .34 A 
-40.08 0 .34 A 
-46.57 0.34 A 
-45.7 0 .34 A 
-43.48 0 .34 A 
-42.18 0 .99 A 
-46.79 0 .34 A 
-40.67 0 .34 A 














































































































































































































































































































































































11 12 13 14 
981194.9 0.1 
981196.4 0 .1 
981198.6 0 .1 
981205.3 0 .1 
981207.9 0 .1 
981215.6 0 .1 
981214 0 .1 
981214.3 0.1 
981219.9 0 .1 
981221 .9 0 .1 
981227.6 0 .1 
981225.7 0 .1 
981241.5 0 .1 
981237.5 0 .1 
981247.7 0 .1 
981164 0 .1 
981164.3 0 .1 
981164.3 0.1 
981164.8 0 .1 
981158.5 0 .1 
981159.5 0 .1 
981163.7 0 .1 
981166.3 0 .1 
981165.7 0 .1 
981166.1 0 .1 
981171 .6 0 .1 
981172.5 0 .1 
981171 .7 0 .1 
981172 0 .1 
981165.9 0 .1 
981163 0 .1 
981171.1 0.1 
981166.2 0 .1 
981166.9 0.1 
981167.3 0.1 
981176.8 0 .1 
981176.4 0 .1 
981174.6 0 .1 















































































15 16 17 18 19 
-11.1 0 .93 -39.01 0 .99 A 
-1 7 .8 0 .93 -42 .84 0 .99 A 
-12.74 0 .93 -38.98 0 .99 A 
-8.46 0.93 -36.1 0 .99 A 
-9.1 0 .93 -35.98 0 .99 A 
-12.51 0 .93 -37.11 0 .99 A 
-10.61 0 .93 -37.22 0.99 A 
-13.5 0 .93 -41 .07 0.99 A 
-13.37 0 .93 -39.64 0 .99 A 
-18.39 0 .93 -43.91 0 .99 A 
-15.15 0 .93 -41 .15 0 .99 A 
-19.48 0 .93 -44.97 0 .99 A 
-6.29 0 .93 -33.42 0 .99 A 
-10.39 0 .93 -37.48 0 .99 A 
-6.01 0.93 -34 .94 0 .99 A 
-16.47 0.32 -40.02 0.34 A 
-16.42 0 .32 -40.01 0.34 A 
-16.52 0 .32 -40.15 0.34 A 
-16.18 0 .93 -40.54 0 .99 A ...... 
-23.01 0 .32 -47.13 0 .34 A 0 ...... 
-22.16 0 .32 -46.22 0 .34 A 
-18.06 0 .32 -42.04 0.34 A 
-15.69 0 .32 -39.56 0 .34 A 
-16.32 0.32 -40.17 0 .34 A 
-17.81 0 .93 -42.17 0.99 A 
-13.84 0 .32 -37.69 0 .34 A 
-12.94 0 .32 -36.68 0 .34 A 
-13.96 0 .32 -37.56 0.34 A 
-13.76 0.32 -37.37 0 .34 A 
-19.99 0 .32 -43.39 0 .34 A 
-23.1 0 .32 -47.22 0 .34 A 
-1 5 .29 0 .32 -39.25 0.34 A 
-20 .23 0 .32 -44.28 0 .34 A 
-1 9.72 0.32 -43.19 0.34 A 
-19.39 0 .93 -43.75 0.99 A 
-13.29 0 .32 -37.43 0 .34 A 
-13.9 0 .32 -37.99 0 .34 A 
-15.74 0 .32 -39.56 0 .34 A 



























































































































































































































































































































































































































































































-40.67 1 .05 
-17.64 0.32 
-11 .63 0.93 
-10.57 0 .93 
-13.9 0 .93 
-11.63 0.93 
-14.6 0 .93 
-18.08 0 .93 
-18.15 0.93 
17 18 19 
-54.04 1.11 A 
-53.67 1.11 A 
-56 .97 1.11 A 
-55.95 1.11 A 
-57.14 1.11 A 
-57.31 1.11 A 
-57.6 1.11 A 
-58.25 1.11 A 
-55.23 1.11 A 
-61.95 1.11 A 
-53.43 1.11 A 
-61.27 1.11 A 
-56.36 1.11 A 
-52.65 1.11 A 
-60.99 1.11 A 
-52.12 1.11 A 
-58.13 1.1 1 A 
-62.43 1 .11 A 
-54.61 1.11 A 
-66.68 1.11 A 
-61.11 1.11 A 
-67.5 1.11 A 
-62.51 1.11 A 
-54.86 1 .11 A 
-46.47 1.11 A 
-53.83 1.11 A 
-56.83 1.11 A 
-65.58 1.11 A 
-47.1 6 1.11 A 
-45.69 1 .11 A 
-69.05 1 .11 A 
-41.42 0 .34 A 
-37.25 0 .99 A 
-35.92 0 .99 A 
-41 .06 0 .99 A 
-36.29 0 .99 A 
-41.96 0 .99 A 
-43.36 0 .99 A 











































































































































































































































































































































































11 12 13 14 
981073.7 0 .5 
981076 0 .5 
981077.5 0 .5 
981077.5 0 .5 
981077.4 0 .5 
981078.8 0.5 
981081 .5 0 .5 
981083.9 0 .5 
981083.4 0 .5 
981084.5 0 .5 
981088.6 0 .5 
981090.3 0 .5 
981090.2 0 .5 
981087.1 0 .5 
981089.1 0 .5 
981088.7 0 .5 
981086.3 0 .5 
981088.4 0 .5 
981092.8 0 .5 
981093.9 0 .5 
981092.5 0.5 
981086.9 0 .5 
981097.2 0 .5 
981092.7 0 .5 
981093.5 0 .5 
981093.5 0 .5 
981094.8 0 .5 
981094 0 .5 
981094.7 0.5 
981099.1 0 .5 
981102.8 0 .5 
981099.2 0 .5 
981102 0 .5 
981102.1 0 .5 
981098.6 0 .5 
981104.7 0.5 
981099.8 0 .5 
981105.8 0 .5 

























































































-21 .04 1.05 





























17 18 19 
-50.87 1.11 A 
-48.45 1.11 A 
-50.18 1.11 A 
-51 .59 1.11 A 
~50.91 1.11 A 
-49.99 1.11 A 
-52.27 1.11 A 
-47.85 1.11 A 
-52.07 1.11 A 
-50.38 1.11 A 
-46.94 1.11 A 
-46.32 1.11 A 
-46. 7 4 1.11 A 
-52 .04 1.11 A 
-48. 77 1.11 A 
-51 .81 1.11 .A 
-53.2 1.11 A 
-51 .64 1.11 A 
-48.5 1.11 A 
-47.88 1.11 A 
-49.33 1.11 A 
-53.5 1.11 A 
-47.95 1.11 A 
-53.09 1.11 A 
-52.83 1.11 A 
-52.89 1.11 A 
-54.52 1.11 A 
-54.29 1.11 A 
-54.37 1.11 A 
-53.6 1.11 A 
-50.6 1.11 A 
-57.6 1.11 A 
-53. 75 1.11 A 
-54.07 1.11 A 
-57 .69 1.11 A 
-52.82 1.11 A 
-57.66 1.11 A 
-51 .43 1.11 A 











































































































































































































































































































































































11 12 13 14 
981141 .6 0 .1 
981153.9 0.1 
981145.5 0 .1 
981157.9 0 .5 
981165 0 .5 
981147 .9 0 .1 
981160.3 0 .5 
981149.8 0 .5 
981058 0.5 
981046.4 0 .5 
981049.3 0 .5 
981048.9 0 .5 
981060.6 0 .5 
981054 0 .5 
981060.7 0 .5 
981051 .9 0 .5 
981054.7 0 .5 
981055.2 0.5 
981055.2 0.5 
981051 .1 0.5 
981066.2 0 .5 
981068.7 0 .5 
981065.8 0 .5 
981060.5 0 .5 
981060.1 0 .5 
981068 0 .5 
981071 0 .5 
981064.8 0 .5 
981068.8 0 .5 
981054.9 0.5 
981064.8 0 .5 
981060.2 0.5 
981074.1 0 .5 
981069.7 0.5 
981071 .1 0.5 
981069.4 0 .5 
981069.9 0 .5 
981069.7 0 .5 

















































































-12.58 0 .32 





































17 18 19 
-44.95 0.1 A 
-39.55 0 .34 A 
-43.9 0.1 A 
-39.37 1.11 A 
-37.5 1.11 A 
-45.05 0 .1 A 
-39.4 1.11 A 
-43.77 1.11 A 
-44.05 1.11 A 
-56.32 1.11 A 
-59.66 1.11 A 
. -60.3 1.11 A 
-48. 79 1.11 A 
-54.31 1.11 A 
-47.4 1.11 A 
-55.06 1.11 A 
-54.89 1.11 A 
-53.51 1.11 A 
-53.33 1.11 A 
-55.55 1.11 A 
-46.69 1.11 A 
-50.95 1.11 A 
-51.48 1.11 A 
-58.26 1.11 A 
-57.22 1.11 A 
-52.02 1.11 A 
-46.47 1.11 A 
-51 .41 1.11 A 
-51 .36 1.11 A 
-61 .23 1.11 A 
-55.54 1.11 A 
-59.48 1.11 A 
-46.64 1.11 A 
-51 . 72 1.11 A 
-52.54 1.11 A 
-56 1.11 A 
-55.24 1.11 A 
-57.72 1.11 A 
















































































































































































































































































































































11 12 13 14 15 16 17 18 19 
981117.5 0 .1 0 0 -32.05 0 .32 -59.92 0 .34 A 
981119.9 0.1 
981122.5 0 .1 
981124 0 .1 
981119.7 0 .5 
981124.8 0 .5 
981122.3 0 .1 
981119.1 0 .1 
981130.6 0 .1 
981130.3 0 .1 
981127.5 0 .1 
981121.2 0.1 
981 120.6 0 .1 
981120.3 0 .1 
981119.9 0.1 
981119.6 0.1 
981126.5 0 .1 
981121.2 0 .1 
981125.1 0 .1 
981131.5 0.1 
981128.7 0 .1 
981128.4 0 .1 
981133.2 0 .1 
981134.9 0 .5 
981131 .1 0 .1 
981131.9 0 .5 
981132.8 0 .1 
981136.1 0.1 
981130.5 0 .5 
981139.9 0.1 
981143.7 0 .1 
981146.1 0 .1 

































































981138.2 0 .5 0 0 
981138.6 0 .1 0 0 
981150.6 0 .1 0 0 
981151 0 .5 0 0 
981145.1 0.5 0 0 
981152.6 0.1 0 0 
-30.57 0 .32 -58.11 0 .34 A 
-28.16 0 .32 -55.63 0 .34 A 
-26.29 0 .32 -53.89 0 .34 A 
-25.84 1 .06 -55.18 1.11 A 
-24.35 1 .05 -52.7 1 .11 A 
-25.22 0 .32 -54.2 0 .34 A 
-29.21 0 .32 -57.92 0 .34 A 
-18.73 0 .32 -47.14 0 .34 A 
-19.86 0 .32 -47.97 0 .34 A 
-22.68 0 .32 -50.78 0.34 A 
-28.05 0 .32 -56.49 0 .34 A 
-29.39 0 .32 -57.57 0.34 A 
-29.51 0.32 -57.75 0.34 A 
-30 0 .32 -58.21 0 .34 A 
-30.21 0 .32 -58.45 0 .34 A 
-25.2 0.32 -52.77 0 .34 A 
-28.76 0 .32 -56.97 0 .34 A 
-23.31 0 .32 -52.46 0 .34 A 
-19.58 0 .32 -47.82 0 .34 A 
-21 .92 0 .32 -50.33 0 .34 A 
-23.93 0 .32 -51 .74 0 .34 A 
-17.66 0.1 -46.02 0 .1 A 
-18.7 1.05 -46.13 1.11 A 
-22.52 0 .32 -50.33 0 .34 A 
-20.35 1.05 -48.91 1 .11 A 
-21 .65 0 .32 -49.42 0 .34 A 
-19.62 0 .32 -47.22 0 .34 A 
-24.71 1 .05 -52.62 1.11 A 
-1 7.96 0 .32 -45.36 0 .34 A 
-15.85 0 .32 -43.12 0 .34 A 
-14.29 0 .32 -41 .63 0 .34 A 
-13.44 0.32 -40.84 0.34 A 
-18.29 1.05 -47.6 1.11 A 
-14.95 0.1 -45.53 0 .1 A 
-13.11 0 .32 -40.18 0 .34 A 
-13.25 1.05 -40.17 1.11 A 
-11 .28 1.05 -41 .37 1.11 A 
























































































































































































































-98.731331 20 252.12 0 
-98.6875 20 247.97 0 
-98.498001 20 251 .1 

















































































11 12 13 14 15 16 17 18 19 
981125.9 0 .1 0 0 
-21.41 0.32 -48.91 0 .34 A 
981115.2 0 .1 0 0 -31 .5 0.32 -59.27 0 .34 A 
981126.3 0 .5 0 0 -19.18 1.05 -47.53 1.11 A 
981124.6 0 .1 0 0 -22. 75 0 .1 -50.46 0 .1 A 
981115.6 0.1 0 0 -31 .64 0.32 -59.41 0 .34 A 
981126.2 0 .1 0 0 -21 .89 0.32 -49.36 0 .34 A 
981116.3 0.1 0 0 -31 .05 0.32 -58. 79 0 .34 A 
981115.2 0 .1 0 0 -31 .87 0.32 -59. 71 0.34 A 
981117 0.1 0 0 -29.44 0.32 -57.51 0 .34 A 
981115.9 0 .1 0 0 -30.63 0 .32 -58 .67 0 .34 A 
981121 .1 0.1 0 0 -24.98 0.32 -53.19 0 .34 A 
981127.6 0.1 0 0 -20.35 0 .32 -47.88 0 .34 A 
9811 22 0 .5 0 0 -23.4 1.06 -51 .88 1.11 A 
981115.9 0 .1 0 0 -32.07 0 .32 -59.64 0 .34 A 
981118.4 0.1 0 0 -29.49 0.32 -57.23 0 .34 A 
981121 .2 0 .1 0 0 -28.03 0.32 -55.3 0 .34 A 
981116.9 0 .1 0 0 -31 .64 0.32 -59.17 0 .34 A 




981121 .6 0.1 
981118.5 0.1 
981117.3 0.1 
981121 .3 0 .1 
981119 0 .1 
981121 .8 0.1 
981120.2 0 .1 
981118.7 0 .1 
981118.8 0.1 
981119.7 0.1 
9811 20 .2 0.1 
981119.3 0 .1 












































-25.32 0 .1 
-27.75 0 .32 
-30.36 0 .32 
-31.09 0.32 
-29.73 0.32 
-28.76 0 .32 
-29.85 0 .32 
-20.61 0.32 
-23.73 0.32 
-52.55 0 .34 A 
-58.9 0 .34 A 
-48.72 0 .34 A 
-53.64 0.34 A 
-57.27 0 .34 A 
-58.59 0 .34 A 
-55.83 0 .34 A 
-57.4 0 .34 A 
-54.04 0 .1 A 
-56.19 0 .34 A 
-58.39 0 .34 A 
-58.83 0.34 A 
-57.63 0 .34 A 
-56.84 0 .34 A 
-57.85 0.34 A 
-48.38 0 .34 A 
-51 .56 0 .34 A 
981129.4 0 .1 0 0 -19.19 0 .1 -47.41 0.1 A 
9811 28 .1 0 .1 O O -21 .77 0.1 -49.52 0.1 A 
981116.1 0.1 0 0 -32.8 0.32 -60.91 0 .34 A 




























































































































































































































































































































































981115.7 0 .1 
98111 3.9 0 .1 
98111 2.8 0 .1 
981113.5 0 .5 
981113.6 0 .1 
981118.6 0.1 
981117.2 0.1 
981116.7 0 .1 
981121 .7 0.5 
981121 .7 0 .1 
981112.5 0.1 
981112.2 0 .1 
981123 0 .1 
981119.7 0.1 
981117.3 0.1 
981113.4 0 .1 
981116.1 0 .1 
981114 0 .1 
981112.4 0 .5 
981122.3 0 .1 
981117.3 0.1 
981124 0.1 
981123.6 0 .1 
981114.1 0 .1 
981123.7 0 
981116.8 0.1 
981125.2 0 .1 
981114.5 0 .1 
981114.6 0 .1 
981125.1 0.1 
981 121 .5 0 .1 
981115.5 0 .1 
981125.2 0 .1 
981115.7 0.1 
981120.5 0.5 
















































































-24.89 0 .32 
-25.62 0 .32 
-25.02 0 .32 
-26.89 0 .32 
-28.97 0 .32 
-30.38 0 .32 
-27.51 1.06 
-30.57 0 .32 
-25.18 0 .32 
-26.39 0.32 
-26.97 0 .32 
-22.88 1.05 
-23.54 0 .32 
-32.93 0 .32 
-33.51 0 .32 
-22.81 0 .32 
-25.37 0 .32 
-26.66 0 .32 
-32.41 0 .32 
-27.78 0 .32 
-30 .81 0 .32 
-33.42 1.06 
-21 .97 0.32 
-29.39 0 .32 
-20.5 0.32 
-22.41 0 .32 
-30.84 0 .32 
-22.52 3 
-30.29 0 .32 
-20.22 0 .32 
-32.38 0 .32 
-31.46 0 .32 
-21 .28 0 .32 
-24.32 0 .32 
-29.4 0 .32 
-21.01 0 .32 
-30.38 0 .32 
-26.97 1 .05 
-31 .76 0 .32 
17 18 19 
-53.9 0 .34 A 
-53.26 0 .34 A 
-52.76 0 .34 A 
-54.5 0 .34 A 
-56.47 0 .34 A 
-57.78 0 .34 A 
-55. 72 1 .11 A 
-57.83 0 .34 A 
-52.81 0 .34 A 
. -54.1 0 .34 A 
-54.85 0 .34 A 
-50.65 1 .11 A 
-51 .11 0 .34 A 
-60.43 0 .34 A 
-60.91 0 .34 A 
-50.18 0 .34 A 
-53.01 0.34 A 
-54.7 0 .34 A 
-59.78 0 .34 A 
-55.85 0 .34 A 
-58.54 0 .34 A 
-60.85 1 .11 A 
-49.98 0.34 A 
-56.66 0 .34 A 
-48.57 0 .34 A 
-49.95 0 .34 A 
-58. 78 0.34 A 
-50.01 5 A 
-57.56 0 .34 A 
-48.12 0 .34 A 
-59.81 0 .34 A 
-59.19 0.34 A 
-48.91 0 .34 A 
-52.16 0.34 A 
-57.57 0 .34 A 
-48.71 0 .34 A 
-58.15 0.34 A 
-54.33 1.11 A 
































































































































































































































































































































































981084.6 0 .5 
981094.1 0.5 
981092.5 0.5 
981079.1 0 .5 
981089.9 0 .5 
981087.5 0.5 
981084.1 0.5 
981102.2 0 .5 
981083 0.5 
981086.1 0 .5 







































































































































































-26.88 0 .32 
-29.03 1.05 
17 18 19 
-52.4 1.11 A 
-43.46 1.1 1 A 
-44.72 1.11 A 
-54.52 1.11 A 
-40.44 1.11 A 
-34.07 1.11 A 
-35.1 1.11 A 
-46.05 1.11 A 
-43.67 1.11 A 
-48.48 1.11 A 
-51.99 1.11 A 
-28.44 1.11 A 
-55.66 1.11 A 
-51 .87 1.11 A 



























-55.37 1.11 A 
-62.46 1.11 A 
-48.38 1.11 A 
-53.24 1.11 A 
-65.01 1.11 A 
-56.92 5 A 
-65.86 1.11 A 
-55.79 1.11 A 
-56.64 ·o .34 A 
-54.41 0 .34 A 












































































































































































































6 7 8 






























































































































































11 12 13 14 15 16 17 18 19 
981137 0.5 0 0 -26.64 1.05 -51.06 1.11 A 






























































































































































































































-49.09 1.11 A 
-45.47 0.34 A 








































0 .34 A 




0 .34 A 
0.34 A 
0.34 A 


















































































































































































































































































































































































































11 12 13 14 
981096.1 0 .5 
981074.3 0 .5 
981109.8 0.5 
981118.3 0.5 
981119.3 0 .5 
981086.8 0.5 
981106.1 0.5 
981102.9 0 .5 
981118.2 0.1 
981125.6 . 0 .5 
981120.3 0 .5 
981104.8 0 .5 
981114.3 0 .1 
981082.7 0 .5 
981103.8 0 .5 
981094.3 0.5 
981104.5 0 .5 
981103.7 0.1 
981103.5 0 .5 
981107.7 0 .1 
981107.1 0 .5 
981108.8 0 .1 
981096.3 0 .5 
981110.6 0 .1 
981113.3 0 .5 
981115.4 0 .1 
981116.5 0 .1 
981118.4 0 .5 
981115.6 0.5 
981125 0 .5 
981120.3 0 .5 
981122 0.5 
981127.6 0 .1 
981119.7 0.5 
981124.7 0 .1 
981134.6 0 .1 
981135.6 0 .1 
981134.8 0.1 

















































































-41 .87 1.05 
-13.49 1 .05 
-7.13 1 .05 
-7.46 1 .05 
-35.26 1 .05 






-24.1 0 .32 
-40.08 1 .05 
-28.3 1 .05 
-40 .23 1 .05 
-38.23 1.05 
-39.34 0 .32 
-39.96 1.05 
-39.5 0 .32 
-38 .3 1.05 
-38.79 0 .32 
-43.6 1 .05 
-37.25 0 .32 
-36.83 1.05 
-36.9 0 .32 
-35.82 0 .32 





-29.12 0 .32 
-35.72 1 .05 
-32.63 0.32 
-26.98 0.32 
-26.29 0 .32 
-27.12 0 .32 
-28.89 1.05 
.---, 
17 18 19 
-47.54 1 .11 A 
-69.07 1.11 A 
-38.64 1.11 A 
-32.14 1 .11 A 
-32.47 1 .11 A 
-62.46 1.11 A 
-48.42 1 .11 A 
-51.3 1 .11 A 
-39.43 0 .34 A 
-32.28 1.11 A 
-37.46 1.11 A 
-49.93 1.11 A 
-48.19 0.34 A 
-70.37 1 .11 A 
-55.32 1.11 A 
-67.49 1.11 A 
-°62.62 1.11 A 
-63 .49 0 .34 A 
-64 .35 1.t1 A 
-
-63.66 0 .34 A -0 
-63.38 1.11 A 
-63.07 0 .34 A 
-70.73 1 .11 A 
-61.47 0 .34 A 
-61.25 1.1 1 A 
-60.93 0 .34 A 
-59.88 0 .34 A 
-60.47 1.1 1 A 
-63.1 1.11 A 
-54.9 1 .11 A 
-59.69 1 .11 A 
-57.99 1.11 A 
-53.01 0 .34 A 
-60.63 1.11 A 
-56.7 0 .34 A 
-51 .06 0.34 A 
-50 0 .34 A 
-51.17 0 .34 A 






















































































































































































































































































































































































































































981067.2 0 .5 
981081 .7 0 .5 
981070.4 0 .5 



















































































-21.62 0 .32 
-16.88 1.05 
-25 .19 0 .32 
-18.38 0.32 
-20.25 0 .32 
-19.68 1.05 
-11 .37 1.05 
-19.5 0 .32 
-16.18 0 .93 
-17 0 .32 
-18.45 0 .32 
-16.14 1.05 
-14.96 1.05 
-28 .67 1.06 
-31.31 1 .06 
-17.99 1 .06 
-35.67 1 .06 
-36.71 1 .05 






-33.27 1 .05 
-33.25 1 .05 
-39.11 1 .05 
-42.39 1.05 





-23.85 1 .05 
-37.02 1.05 
-37.63 1.05 
-21 .06 1.05 
-5.39 1.05 
-22.2 1.05 
17 18 19 
-45.49 0 .34 A 
-41 .24 1.11 A 
-48.85 0.34 A 
-42.43 0.34 A 
-43. 77 0 .34 A 
-44.24 1.11 A 
-37.91 1 .11 A 
-43.32 0 .34 A 
-41 .08 0 .99 A 
-41.22 0 .34 A 
-42.05 0.34 A 
-40.64 1.11 A 
-39.42 1.11 A 
-54.97 1.11 A 
-57.27 1 .11 A 
-44.98 1.11 A 
-65.72 1.11 A 
-66.42 1.11 A 
-36.74 1.11 A 
-55.34 1.11 A 
-45.99 1.11 A 
-40.78 1.11 A 
-33.77 1.11 A 
.-60.05 1 .11 A 
-60.8 1 .11 A 
-61 .98 1.11 A 
-71.14 1 .11 A 
-71.77 1 .11 A 
-62.26 1 .11 A 
-68.62 1.11 A 
-35. 73 1.11 A 
-68.67 1.11 A 
-62.67 1.11 A 
-50.46 1.11 A 
-62.95 1.11 A 
-63.05 1 .11 A 
-46.65 1 .11 A 
-31.79 1.11 A 









































































































































































































































































































































































11 12 13 14 
981079.3 0 .1 
981089.2 0 .5 
981124.5 0 .5 
981077 0.5 
981113.6 0 .1 
981119.4 0 .1 
981085.8 0 .1 
981120.5 0 .1 
981118.2 0 .1 
981112 0.1 
981113 0.1 
981094.6 0 .1 
981111.9 0.5 
981091 .2 0.5 
981117.4 0 .1 
981117 .2 0 .1 
981102.5 0 .1 
981112.3 0 .1 
981101 .9 0 .5 
981112.4 0 .5 
981116.6 0 .1 
981119.2 0.1 
981117.4 0 .1 
981116.6 0 .5 
981112.9 0 .1 
981116.1 0.5 
981113.6 0 .1 
981113.2 0 .5 







981122.6 · 0 .5 




















































































8 .08 1.05 
-39.2 1 .05 
-4.48 0.32 
1.12 0 .32 
-32.85 0 .32 
-2.31 0.32 
-4 .64 0 .32 
-11 .12 0.32 
-10.31 0 .32 
-28.91 0 .32 
-11 .65 1.05 




-15.69 0 .32 
-27.7 1.05 
-18.76 1.05 
-16 0 .~2 
-13.55 0 .32 
-15.42 0 .32 
-13.17 1 .05 
-24.13 0 .32 
-19.33 1.05 
-23.81 0 .32 
-28.06 1.05 
-30.13 0.32 
-28.59 0 .32 
-26.63 1.05 
-28.9 0 .32 
-28.59 0 .32 
-25.43 1 .05 
-26.96 0 .32 
-28.97 1 .05 
-29.34 0.32 
-21 .57 1.05 
-18.05 0.32 
17 18 19 
-58.64 0 .34 A 
-50.98 1.11 A 
-16.24 1.11 A 
-63.76 1.11 A 
-28.55 0.34 A 
-22.5 0.34 A 
-56.67 0.34 A 
-25.78 0 .34 A 
-28.02 0 .34 A 
-34.71 0 .34 A 
-33.98 0.34 A 
-53.14 0.34 A 
-36.11 1.11 A 
-57.2 1.11 A 
-34 .24 0 .34 A 
-34.07 0.34 A 
-49.11 0.34 A 
-39.25 0 .34 A 
-52.27 1.11 A 
-43.18 1.11 A 
-39.64 0.34 A 
-37.1 4 0.34 A 
-39.07 0 .34 A 
-38.68 1.11 A 
-48.41 0 .34 A 
-44.24 1.11 A 
-47 .32 o.34 A 
-52.45 1.11 A 
-53.97 0.34 A 
-52.21 0.34 A 
-53.03 1 .11 A 
-52 .44 0 .34 A 
-52.62 0 .34 A 
-50.07 1.1 1 A 
-50.16 0 .34 A 
-54.42 1.11 A 
-53.37 0 .34 A 
-46.92 1.11 A 



















































































































































































































































































































































11 12 13 14 
981049.5 0.5 
981052.4 0 .5 
981051 .2 0 .5 
981066.8 0.5 
981057.4 0.5 
981067.5 0 .5 
981060.9 0.5 
981055 0 .5 
981047.7 0 .5 
981062 0 .5 
981053.5 0 .5 
980978.2 0 .5 
981056.5 0 .5 
981054 0 .5 
981048.4 0.5 
981032.7 0.5 
981051 .6 0.5 
981055.8 0.5 
981051.4 0 .5 
981052.6 0.5 
981058.8 0 
981065.8 0 .5 
981048.7 0.5 
981079 0 .1 
981083.2 0 .5 




981103.1 0 .1 
981100 0.5 
981096.5 0 .1 
981112.9 0 .1 












































































































-15 0 .32 
-10.13 1.05 
-16.19 0 .32 
-7.17 0 .32 




-7.32 0 .32 
8.76 0.32 
-0.15 0.32 
7.54 0 .32 
7.34 1.05 
7.22 0 .32 
10.9 0.32 
-38.86 0 .32 
17 18 19 
-47.12 1.11 A 
-42.96 1.11 A 
-47 1.11 A 
-39. 18 1 . 11 A 
-46.67 1 .11 A 
-36.84 1.11 A 
-43.08 1.11 A 
-48.43 1.11 A 
-54.52 1.11 A 
-40.39 1.11 A 
-39.72 1.11 A 
-41.66 1.11 A 
-28.49 1.11 A 
-37.82 1.11 A 
-41 .17 1.11 A 
-45.52 1.11 A 
-44.16 1.11 A 
-41 .94 1.11 A 
-43.67 1.11 A 
-
-43.87 1.11 A 
-\.,.) 
-40.24 5 A 
-37.1 1.1 1 A 
-52.07 1.11 A 
-38.58 0 .34 A 
-34.7 1.11 A 
-39.66 0.34 A 
-31 .36 0.34 A 
-38.21 0.34 A 
-25.63 0 .34 A 
-20.36 0 .34 A 
-25.09 1. 11 A 
-30.9 0 .34 A 
-15.25 0 .34 A 
-24.15 0.34 A 
-16.3 0.34 A 
-17.05 1.11 A 
-16.46 0.34 A 
-12.89 0 .34 A 






























































































































































































































































1 3 .8 
10.5 





















































































11 12 13 14 
981066.6 0 .1 
981066.7 0 .1 
981065.5 0.1 
981065.8 0.1 
981069.2 0 .1 
981069.8 0 .1 
981069.8 0 .5 
981068.8 0.1 
981066.9 0 .1 
981070.1 0.1 
981073.9 0.1 
981073.5 0 .1 
981073.6 0.1 
981076.2 0 .1 
981075.4 0 .1 
981077.5 0.1 
981076.8 0.1 
981077 0 .5 
981075.9 0 .5 
981063 0 .5 
981061.2 0.5 
981064.7 0 
981049.7 0 .5 
981066.2 0 .5 
981054.5 0.5 
981063 0 
981056.7 0 .5 
981061.4 0.5 
981062.7 0 .5 
981065.3 0 .5 
981065.6 0 .5 
981079.2 0.5 




981066.5 0 .5 

















































































-13.28 0 .32 
-13.28 0 .32 
-14.84 0 .32 
-14.61 0 .32 
-11.32 0.32 
-10.78 0 .32 
-12.45 1.06 
-15.82 0.32 
-17.86 0 .32 
-14.85 0 .32 
-11 .17 0 .32 
-11.69 0 .32 
-15.31 0 .32 
-13.32 0 .32 
-14.14 0.32 







-11 .12 1.06 
-9.67 1.06 
-6.94 1.06 
-1 .09 3 













17 18 19 
-36.87 0 .34 A 
-36.9 0 .34 A 
-38.45 0 .34 A 
-38.24 0 .34 A 
-34.98 0.34 A 
-34.75 0 .34 A 
-37.02 1.11 A 
-39.39 0.34 A 
-41.46 0 .34 A 
-38.45 0 .34 A 
-34.86 0 .34 A 
-35 .35 0.34 A 
-38.86 0 .34 A 
-37.35 0.34 A 
-37.71 0 .34 A 
-35. 78 0 .34 A 
-36.99 0 .34 A 
-37.59 1.11 A 
-38.69 1.11 A 
-31.24 1.11 A 
-35.26 1.11 A 
-34.42 5 A 
-42.07 1.11 A 
-35.16 1.11 A 
-38.09 1.11 A 
-31.38 5 A 
-37.82 1.11 A 
-33.42 1.11 A 
-34.82 1.11 A 
-37.98 1.11 A 
-42.77 1.11 A 
-23.43 1.11 A 
-22.62 1.11 A 
-30.02 1.11 A 
-49.31 1.11 A 
-56.1 7 1 .11 A 
-47.67 1.11 A 
-31.3 1.11 A 





Gravity Data Collected 1n This Study for the Lake St. Martin Area. 
Lake St. Martin Gravity Survey Data 
Data Reduction by use of GRA VP AC 
Column Descrietion 
1 Station 1.0. 
2 Latitude 
3 Longitude 
4 Elevation in meters 
5 Absolute Gravity in mGal 
6 Free-air correction in mGal 
7 Simple Bouguer Gravity. Mean density of 1. 80 for the local topographic features in gm/cc 
8 Simple Bouguer Gravity. Mean density of 2.10 for the local topographic features in gm/cc 
9 Simple Bouguer Gravity. Mean density of 1.40 for the local topographic features in gm/cc 
10 Simple Bouguer Gravity. Mean density of 2.67 for the local topographic features in gm/cc 
11 "PBS" indicates a primary base station. 
"SBS" indicates a secondary base station 
"*" in this field denotes stations which were occupied only once during the field survey 
"d" in this field denotes stations deleted from map generation due to suspect data -
-0\ 
1 2 3 4 5 6 7 8 9 10 11 
CAMP 51.820 -98.360 244.9 981133.77 -21.48 -39.95 -43.03 -46.11 -48.88 PBS 
LSM1 51 .818 -98.382 249.7 981131.10 -22.49 -41.32 -44.46 -47.60 -50.43 
LSM2 51 .802 -98.382 249.4 981128.60 -23.67 -42.49 -45.62 -48.76 -51 .58 
LSM3 51 .787 -98.382 249.2 981126.44 -24.58 -43.38 -46.51 -49.64 -52.46 
LSM4 51 .772 -98.383 246.7 981124.91 -25.56 -44.17 -47.27 -50.37 -53.16 
LSM5 51.769 -98.405 246.7 981122.07 -28.14 -46.74 -49.85 -52.95 -55.74 
LSM6 51.769 -98.431 249.9 981119.08 -30.1 4 -48.99 -52.13 -55.27 -58.10 
LSM7 51.769 -98.455 250.9 981117.41 -31 .50 -50.42 -53.58 -56.73 -59.57 
LSM8 51.769 -98.478 252.2 981115.94 -32.56 -51.59 -54. 76 -57.93 -60.78 
LSM9 51 .769 -98.504 252.2 981116.22 -32.29 -51 .31 -54.48 -57.65 -60.50 
LSM10 51.769 -98.528 252.9 981119.74 -28.55 -47.62 -50.80 -53.98 -56.84 
LSM11 51.769 -98.552 251.6 981120.12 -28.57 -47.54 -50. 71 -53.87 -56. 72 
LSM12 51 .769 -98.576 249.9 981118.82 -30.39 -49.24 -52.38 -55.53 -58.35 
LSM13 51.769 -98.601 251.9 981119.24 -29.36 -48.36 -51.53 -54.69 -57.54 
1 2 3 4 5 6 7 8 9 10 11 
LSM14 51 .769 -98.627 258.9 981119.70 -26.74 -46.27 -49.52 -52.78 -55.71 PBS 
LSM15 51 .769 -98.647 257.9 981122.70 -24.05 -43.50 -46.75 -49.99 -52.90 
LSM16 51.769 -98.669 248.9 981126.52 -23.01 -41 .78 -44.91 • -48.04 -50.85 
LSM17 51 .769 -98.694 248.2 981128.74 -21 .01 -39.73 -42.85 -45.97 -48. 77 
LSM18 51 .769 -98.719 249.4 981128.75 -20.63 -39.44 -42.57 -45.71 -48.53 
LSM19 51.769 -98.736 251.9 981129.36 -19.24 -38.24 -41.41 -44.58 -47.43 
LSM20 51 .769 -98. 712 249.1 981128.91 -20.55 -39.34 -42.47 -45.61 -48.42 
LSM21 51 .769 -98.688 247.9 981127.62 -22.22 -40.92 -44.03 -47.15 -49.95 
LSM22 51.769 -98.665 249.3 981125.65 -23. 75 -42.55 -45.69 -48.82 -51.64 
LSM23 51.769 -98.642 257.4 981121 .66 -25.24 -44.65 -47.89 -51.12 -54.04 SBS 
LSM24 51 .769 -98.614 255.9 981120.15 -27.21 -46.51 -49.73 -52.95 -55.84 
LSM25 51 .769 -98.570 250.2 981118.66 -30.47 -49.34 -52.48 -55.63 -58.46 
LSM26 51 .769 -98.547 251 .9 981120.10 -28.50 -47.50 -50.67 -53.84 -56.68 
LSM27 51.769 -98.396 246.4 981122.98 -27.32 -45.91 -49.00 -52.10 -54.89 SBS 
LSM28 51 .769 -98.387 246.4 981123.56 -26.74 -45.32 -48.42 -51.52 -54.31 
LSM29 51 .817 -98.382 249.5 981131 .95 -21 .62 -40.44 -43.57 -46.71 -49.53 d ,-
....... 
LSM30 51.815 -98.382 249.5 981130.92 -22.47 -41.29 -44.42 -47.56 -50.38 -l 
LSM31 51 .813 -98.382 249.5 981130.64 -22.57 -41.39 -44.53 -47.67 -50.49 
LSM32 51 .811 -98.382 249.4 981130.48 -22.59 -41.40 -44.54 -47.67 -50.49 
LSM33 51.810 -98.382 249.4 981130.30 -22.68 -41.49 -44.62 -47.76 -50.58 
LSM34 51 .808 -98.382 249.3 981130.14 -22.69 -41 .50 -44.63 -47.76 -50.59 
LSM35 51 .807 -98.382 249.2 981129.52 -23.26 -42.06 -45.19 -48.32 -51.14 
LSM36 51 .805 -98.382 249.1 981129.44 -23.20 -41 .99 -45.12 -48.25 -51.07 
LSM37 51 .803 -98.382 249.0 981128.86 -23.63 -42.41 -45.54 -48.67 -51.49 
LSM38 51.800 -98.382 248.9 981127.69 -24.57 -43.34 -46.47 -49.60 -52.41 
LSM39 51 .798 -98.382 248.7 981127.72 -24.42 -43.18 -46.31 -49.43 -52.25 
LSM40 51 .797 -98.382 248.5 981127.09 -25.02 -43. 77 -46.89 -50.01 -52.83 
LSM41 51.796 -98.382 248.3 981126.92 -25.17 -43.89 -47.01 -50.14 -52.94 
LSM42 51 .794 -98.382 248.1 981127.07 -24.90 -43.61 -46.73 -49.85 -52.66 
LSM43 51 .793 -98.382 248.1 981126.93 -24.95 -43.66 -46.78 -49.90 -52.71 
LSM44 51.792 -98.382 247.9 981126.79 -25.07 -43.77 -46.88 -50.00 -52.81 
LSM45 51 .790 -98.382 247.7 981126.51 -25.23 -43.92 -47.03 -50.14 -52.95 
LSM46 51.789 -98.382 247.5 981126.56 -25.16 -43.83 -46.94 -50.05 -52.85 
1 2 3 4 5 6 7 8 9 10 11 
LSM47 51 . 785 -98.382 247.5 981 126.13 -25.24 --43.91 -47.02 -50.13 -52.93 
LSM48 51. 783 -98.382 247.3 981125.67 -25.58 -44.24 -47.34 -50.45 -53.25 
LSM49 51.782 -98.382 247.1 981125.54 -25.68 -44.32 -47..43 -50.53 -53.33 
LSM50 51.780 -98.382 246.9 981125.87 -25.24 -43.87 -46.97 -50.07 -52.87 
LSM51 51.778 -98.382 246.8 981125.31 -25.65 -44.27 -47.37 -50.47 -53.26 
LSM52 51 .777 -98.382 246.7 981125.45 -25.46 -44.07 -47.17 -50.27 -53.06 
LSM53 51.775 -98.382 246.6 981125.43 -25.33 -43.93 
--47.03 -50.13 -52.92 
LSM54 51 .774 -98.382 246.5 981124.77 -25.93 -44.52 --47.62 -50.72 -53.51 
LSM55 51.771 -98.384 246.4 981123.95 -26.52 -45.10 -48.20 -51.30 -54.09 
LSM56 51.770 -98.386 246.4 981123.88 -26.50 -45.09 -48.18 -51.28 -54.07 
LSM57 51 .769 -98.387 246.4 981123.60 -26.70 -45.28 
-48.38 -51.48 -54.26 
LSM58 51 . 769 -98.388 246.4 981123.59 -26.70 -45.29 -48.38 -51.48 -54.27 
LSM59 51.769 -98.391 246.4 981123.61 -26.68 -45.27 -48.37 -51.46 -54.25 
LSM60 51.769 -98.393 246.4 "981123.24 -27.06 -45.64 --48.74 -51.84 -54.63 
LSM61 51.769 -98.397 246.4 981123.17 -27.13 -45.71 
-48.81 -51. 91 -54.69 
LSM62 51 . 769 -98.399 246.4 981122.83 -27.47 -46.05 -49. 15 -52.25 -55.04 
.... 
LSM63 51 . 769 -98.402 246.5 981122.12 -28.15 --46.74 -49.84 
-52.94 -55.72 ...... 00 
LSM64 51.769 -98.408 246.7 981121.92 -28.28 --46.89 -49.99 -53.09 -55.88 
LSM65 51 . 769 -98.411 246.7 981121 .61 -28.59 --47.20 -50.30 -53.40 -56.19 
LSM66 51.769 -98.413 246.9 981120.96 -29.18 -47.81 -50.91 -54.01 -56.81 
LSM67 51.769 -98.416 247.4 981120.53 -29.46 -48.12 -51 .23 -54.34 -57.14 
LSM68 51.769 -98.419 247.9 981120.26 -29.58 --48.28 -51 .39 -54.51 -57.31 
LSM69 51 .769 -98.422 248.4 981120.17 -29.51 -48.25 -51.37 -54.49 -57.30 
LSM70 51.769 -98.424 248.9 981120.09 -29.43 -48.21 -51 .34 
-54.46 -57.28 
LSM71 51.769 -98.427 249.4 981119.61 -29.76 -48.57 -51 . 71 -54.84 -57.66 
LSM72 51.769 -98.429 249.9 981119.54 -29.68 -48.53 -51.67 -54.81 -57.64 
LSM73 51.769 -98.433 250.4 981118.26 -30.80 --49.69 -52.84 -55.99 -58.82 
LSM74 51.769 -98.435 250.9 981118.35 -30.56 --49.48 
-52.64 -55.79 -58.63 
LSM75 51 .769 -98.437 251 .9 981118.00 -30.60 -49.60 -52.77 -55.94 -58.79 
LSM76 51 .769 -98.441 252.9 981117.97 -30.32 -49.39 
-52.57 -55.75 -58.61 
LSM77 51. 769 -98.445 251.9 981117.37 -31.23 -50.23 -53.40 -56.56 -59.41 
LSM78 51 .769 -98.449 250.9 981117.47 -31.44 -50.36 
-53.52 -56.67 -59.51 
LSM79 51 . 769 -98.459 250.9 981117.18 -31 . 73 -50.65 -53.81 -56.96 -59.80 
1 2 3 4 5 6 7 8 9 10 11 
LSM80 51.769 -98.463 250.9 981116.58 -32.33 -51.25 -54.41 -57.56 -60.40 
LSM81 51 .769 -98.468 251.4 981116.45 -32.30 -51.27 -54.43 -57.59 -60.43 
LSM82 51. 769 -98.473 251.6 981116.14 -32.55 -51.53 -54.69 -57.85 -60.70 
LSM83 51 . 769 -98.483 252.2 981115.71 -32.80 -51 .82 -54.99 -58.16 -61.02 
LSM84 51 . 769 -98.486 252.4 981115.77 -32.68 -51.72 -54.89 -58.06 -60.92 
LSM85 51.769 -98.491 252.6 981115.67 -32.71 -51 .76 -54.94 -58.11 -60.97 
LSM86 51 .769 -98.496 252.9 981116.08 -32.21 -51 .28 -54.46 -57.64 -60.50 
LSM87 51 .769 -98.509 253.4 981117.80 -30.34 -49.45 -52.64 -55.82 -58.69 
LSM88 51.769 -98.514 253.6 981118.68 -29.39 -48.52 -51. 71 -54.90 -57.76 
LSM89 51.769 -98.522 253.4 981118.94 -29. 19 -48.30 -51.49 -54.68 -57.54 
LSM90 51 .769 -98.524 253.2 981119.71 -28.49 -47.59 -50.77 -53.95 -56.82 
LSM91 51 . 769 -98.533 252.6 981119.92 -28.46 -47.52 -50.69 -53. 87 -56.72 
LSM92 51 .769 -98.537 252.4 981119.62 -28.83 -47.86 -51.04 -54.21 -57.07 
LSM93 51 .769 -98.542 252.2 981120.83 -27.68 -46.70 -49.87 -53.04 -55.89 .. 
LSM94 51 . 769 -98.556 251.4 981119.94 -28.81 -47.77 -50.93 -54.09 -56.94 .. 
LSM95 51 .769 -98.559 251.2 981118.77 -30.04 -48.99 -52.15 -55.31 -58.15 .. 
..... 
LSM96 51 .769 -98.565 250.6 981118.14 -30.87 -49.77 -52.92 -56.07 -58.90 ..... 
'° LSM97 51.769 -98.580 248.9 981118.72 -30.81 -49.58 -52.71 -55.84 -58.66 
LSM98 51 .769 -98.586 250.2 981118.05 -31. 07 -49.94 -53.09 -56.23 -59.06 
LSM99 51 . 769 -98.592 250.7 981118.19 -30.78 -49.69 -52.84 -55.99 -5.tl,82 
LSM100 51 .769 -98.595 251.4 981118.63 -30.12 -49.09 -52.25 -55.41 -58.25 
LSM101 51 .769 -98.603 251.4 981119.15 -29.60 -48.57 -51. 73 -54.89 -57. 73 
LSM102 51 .769 -98.609 253.9 981119.60 -28.38 -47.53 -50.72 -53.91 -56.78 
LSM103 51 .769 -98.620 257.4 981120.11 -26.79 -46.20 -49.44 -52.67 -55.59 
LSM104 51.773 -98.642 257.4 981122.49 -24.77 -44.18 -47.42 -50.65 -53.57 
LSM105 51 .776 -98.642 257.3 981123.17 -24.38 -43.79 -47.02 -50.25 -53.17 
LSM106 51 .779 -98.642 257.1 981123.07 -24.80 -44.20 -47.43 -50.66 -53.57 
LSM107 51 .774 -98.642 257.6 981122.78 -24.50 -43.93 -47.17 -50.41 -53.32 
LSM108 51 .776 -98.636 258.6 981 122.74 -24.41 -43.91 -47.17 -50.42 -53.34 
LSM109 51. 779 -98.634 259.6 981122.19 -24.91 -44.49 -47.76 -51.02 -53.96 
LSM110 51 .781 -98.631 259.4 981121 .65 -25.69 -45.26 -48.52 -51 .78 -54.71 
LSM111 51 . 783 -98.631 258.9 981122.62 -25.05 -44.58 -47.83 -51 .08 -54.01 
LSM112 51 . 787 -98.632 259.1 981123.26 -24.70 -44.25 -47.50 -50. 76 -53.69 
1 2 3 4 5 6 7 8 9 10 11 
LSM113 51.791 -98.633 259.6 981123.94 -24.22 -43.80 -47.07 -50.33 -53.27 
LSM114 51.794 -98.634 259.7 981124.13 -24.26 -43.85 -47.11 -50.38 -53.32 
LSM115 51.796 -98.634 259.7 981124.69 -23.88 -43.47 -46.74 -50.00 -52.94. 
LSM116 51.799 -98.635 259.5 981125.15 -23.75 -43.32 -46.58 -49.84 -52.78 
LSM117 51 .804 -98.636 259.4 981126.58 -22.79 -42.36 -45.62 -48.88 -51 .81 
LSM118 51.806 -98.636 259.4 981126.39 -23.15 -42.72 -45.98 -49.24 -52. 17 
LSM119 51 .807 -98.633 259.5 981127.04 -22.56 -42.14 -45.40 -48.66 -51 .60 
LSM120 51 .771 -98.633 259.9 981119.95 -26.35 -45.96 -49.22 -52.49 -55.43 * 
LSM121 51 .773 -98.634 260.0 981120.70 -25.75 -45.36 -48.63 -51.90 -54.84 * 
LSM122 51 .775 -98.634 259.4 981122.02 -24.79 -44.36 -47.62 -50.88 -53.81 * 
LSM123 51.779 -98.628 259.4 981122.63 -24.54 -44.10 -47.36 -50.62 -53.56 * 
LSM124 51.819 -98.382 249.7 981131.49 -22.19 -41.02 -44.16 -47.30 -50.13 
LSM125 51.820 -98.382 249.7 981131.92 -21.85 -40.68 -43.82 -46.96 -49.79 
LSM126 51.821 -98.382 249.7 981132.82 -21 .04 -39.87 -43.01 -46.15 -48.97 
LSM127 51.824 -98.381 249.8 981133.41 -20.68 -39.53 -42.67 -45.81 -48.63 
LSM128 51 .825 -98.380 249.8 981133.69 -20.49 -39.33 -42.47 -45.61 -48.44 
..... 
LSM129 51 .827 -98.379 249.7 981134.16 -20.23 -39.06 -42.20 -45.34 -48.16 N 0 
LSM130 51.829 -98.378 249.4 981134.96 -19.70 -38.51 -41 .64 -44.78 -47.60 
LSM131 51 .830 -98.376 248.9 981135.43 -19.47 -38.24 -41.37 -44.50 -47.32 
LSM132 51 .831 -98.375 248.4 981135.69 -HHS -38.19 -41.31 -44.43 -47.24 
LSM1 33 51.832 -98.374 247.9 981135.97 -19.41 -38.11 -41.23 -44.34 -47.15 
LSM134 51.833 -98.373 247.7 981136.22 -19.31 -37.99 -41 .11 -44.22 -47.02 
LSM135 51 .835 -98.372 247.5 981136.41 -19.36 -38.03 -41 .14 -44.25 -47.05 
LSM136 51.836 -98.371 247.3 981137.03 -18.88 -37.54 -40.65 -43.75 -46.55 
LSM137 51.837 -98.370 247.1 981137.14 -18.93 -37.57 -40.68 -43.78 -46.58 
LSM138 51 .839 -98.369 246.9 981137.31 -18.99 -37.62 -40. 72 -43.82 -46.62 
LSM139 51 .840 -98.367 246.7 981137.78 -18.68 -37.29 -40.39 -43.49 -46.28 
LSM140 51.842 -98.366 246.7 981138.41 -18.23 -36.83 -39.93 -43.04 -45.83 
LSM141 51 .843 -98.365 246.7 981138.52 -18.20 -36.81 
-39.91 -43.01 -45.80 
LSM142 51.844 -98.364 246.7 981138.80 -18.01 -36.62 -39.72 -42.82 -45.61 
LSM143 51.846 -98.363 246.6 981139.18 . -1 7.84 -36.44 -39.54 -42.64 -45.43 
LSM144 51 .847 -98.362 246.5 981139.11 -18.02 -36.61 -39. 71 -42.81 -45.60 
LSM145 51.848 -98.361 246.4 981139.40 -17.85 -36.43 -39.53 -42.63 -45.42 
1 2 3 4 5 6 7 8 9 10 11 
LSM146 51 .850 -98.360 246.3 981139.77 -17.69 -36.27 -39.36 -42.46 -45.25 
LSM147 51 .851 -98.359 246.2 981140.26 -17.32 -35.89 -38.98 -42.08 -44.87 
LSM148 51 .853 -98.358 246.1 981140.12 -17.66 -36.23 -39.32 -42.41 -45.20 
LSM149 51 .854 -98.356 246.0 981140.44 -17.47 -36.02 -39.12 -42.21 -44.99 
LSM150 51 .856 -98.354 245.9 981140.36 -17.76 -36.30 -39.39 -42.49 -45.27 
LSM151 51 .857 -98.353 245.7 981140.64 -17.62 -36.15 -39.24 -42.33 -45.11 
LSM152 51 .858 -98.351 245.5 981141.25 -17.16 -35.68 -38. 76 -41 .85 -44.63 
LSM153 51 .860 -98.350 245.3 981141 .70 -16.95 -35.45 -38.54 -41.62 -44.39 
LSM154 51 .861 -98.349 245.1 981141.85 -16.95 -35.43 -38.51 -41 .59 -44.37 
LSM155 51 .863 -98.347 244.9 981142.30 -16.74 -35.21 -38.29 -41 .37 -44.14 
LSM156 51 .864 -98.346 244.7 981143.25 -15.94 -34.40 -37.47 -40.55 -43.32 
LSM157 51 .865 -98.345 244.5 981143.35 -15.98 -34.42 -37.50 -40.57 -43.34 
LSM158 51 .866 -98.344 244.3 981144.29 -15.19 -33.62 -36.69 -39.76 -42.52 
LSM159 51 .868 -98.343 244.1 981144.47 -15.26 -33.67 -36.74 -39.80 -42.57 
LSM160 51.869 -98.343 244.0 981144.80 -15.04 -33.45 -36.51 -39.58 -42.34 
LSM161 51 .871 -98.342 243.9 981145.08 -14.97 -33.37 -36.43 -39.50 -42.26 
LSM162 51 .873 -98.341 243.9 981145.38 -14.85 
....... 
-33.24 -36.31 -39.38 -42.14 N 
...... 
LSM163 51 .875 -98.341 243.9 981145.48 -1 4.92 -33.31 -36.38 -39.45 -42.20 
LSM164 51 .877 -98.340 243.8 981146.17 -14.44 -32.83 -35.89 -38.96 -41 .72 
LSM165 51 .879 -98.339 243.7 981146.26 -14.56 -32.94 -36.00 -39.07 -41 .82 
LSM166 51 .882 -98.337 244.4 981146.28 -1 4.59 -33.02 -36.09 -39.17 -41.93 
LSM167 51.886 -98.336 244.2 981146.89 -14.39 -32.80 
-35.87 -38.94 ·-41 .71 
LSM168 51 .889 -98.334 243.7 981147.35 -14.35 -32.73 -35.79 -38.85 -41 .61 
LSM169 51 .891 -98.333 243.4 981148.27 -13.70 -32.05 -35.11 -38.1 7 -40.93 
LSM170 51 .894 -98.332 243.2 981148. 71 -13.58 -31 .92 
-34.98 -38.04 
-40.79 
LSM171 51 .898 -98.331 242.9 981149.15 -13.58 -31 .90 -34.96 -38.01 -40.76 
LSM172 51 .899 -98.329 242.7 981148.88 -14.00 -32.30 -35.35 -38.41 
-41 .15 
LSM173 51 .901 -98.324 242.4 981149.28 -13.88 -32.16 
-35.21 -38.25 -41 .00 
LSM174 51 .903 -98.320 242.2 981149.85 -13.54 -31 .81 -34.85 -37.90 -40.64 
LSM175 51 .906 -98.315 241.4 981149.94 -13.96 -32.17 -35.20 -38.24 -40.97 
LSM176 51 .908 -98.313 239.9 981150.62 -13.92 -32.02 -35.03 -38.05 -40.76 
LSM177 51 .911 -98.314 241.4 981151 .04 -1 3.30 
-31 .51 -34.55 -37.58 -40.31 
LSM178 51 .914 -98.315 239.9 981151.56 -13.51 -31 .61 -34.62 -37.64 -40.35 
.. ' 
1 2 3 4 5 6 7 8 9 10 11 
LSM179 51 .923 -98.316 239.9 9811.52.20 -1 3.66 -31 .75 -34.77 -37.79 -40.50 
LSM180 51.929 -98.323 239.9 981153.35 -13.03 -31.13 -34.15 -37.16 -39.88 
LSM181 51.933 -98.330 239.9 981153.99 -12.75 -30.85 -33.86 -36.88 -39.59 . 
LSM182 51 .940 -98.338 239.9 981154.30 -13.05 -31 .15 -34.16 -37.18 -39.89 
LSM183 51.949 -98.338 240.9 981154.57 -1 3.27 -31.44 -34.47 -37.50 -40.22 
LSM184 51 .954 -98.340 239.6 981155.62 -13.06 -31 .13 -34.14 -37.15 ·-39.86 
LSM185 51 .959 -98.336 240.3 981155. 76 -13.14 -31 .26 -34.28 -37.30 -40.02 
LSM186 51 .966 -98.331 239.9 981156.88 -12.76 -30.86 -33.87 -36.89 -39.60 
LSM187 51 .973 -98.334 241.9 981157.65 -11 .99 -30.23 -33.27 -36.31 -39.05 
LSM188 51 .981 -98.338 241 .9 981158.37 -11 .97 -30.22 -33.26 -36.30 -39.04 
LSM189 51 .990 -98.338 239.9 981159.60 -12.15 -30.25 -33.26 -36.28 -38.99 
LSM190 52.000 -98.342 239.9 981159.55 -1 3. 09 -31.18 -34.20 -37.2 1 -39.93 
LSM19 1 52.008 -98.342 239.9 981159.99 -13.34 -31.44 -34.45 -37.47 -40.18 
LSM192 52.013 -98.338 239.9 981160.46 -13.32 -31 .41 -34.43 -37.44 -40.16 
LSM193 52.007 -98.329 239.9 981160.35 -12.90 -30.99 -34.01 -37.02 -39.74 
LSM194 52.000 -98.322 239.9 981160.03 -12.60 -30.70 -33.72 -36.73 -39.45 
....... 
LSM195 51.998 -98.311 239.9 981160.17 -12.28 -30.38 -33.40 -36.41 -39.13 N N 
LSM196 51 .990 -98.292 238.9 981159.84 -1 2.22 -30.24 -33.25 
-36.25 -38.95 
LSM197 51 .979 -98.265 239.9 981159.13 -11 .65 -29.75 -32.76 -35.78 -38.49 
LSM198 51 .988 -98.249 239.9 981160.08 -11.49 -29.59 -32.60 -35.62 -38.33 
LSM199 51 .986 -98.230 239.9 981160.16 -11 .24 -29.34 -32.35 -35.37 -38.08 
LSM200 51 .784 -98.736 253.5 981131.08 -18.35 -37.47 -40.66 -43.84 -46.71 
LSM201 51 .799 -98.736 253.3 981133.75 -17.06 -36.16 -39.35 -42.53 -45.40 
LSM202 51 .814 -98.747 257.2 981134.69 -16.24 -35.64 -38.87 
-42.11 -45.02 
LSM203 51 .829 -98.754 259.6 981136.27 -15.24 -34.82 -38.08 -41 .35 -44.28 
LSM204 51 .843 -98.761 263.8 981138.00 -13.45 -33.34 -36.66 -39.97 -42.96 
LSM205 51 .857 -98.768 266.1 981134.38 -17.59 -37.66 
-41 .01 -44.35 -47.36 
LSM206 51 .873 -98.774 268.3 981 137.60 -15.10 -35.34 -38.71 -42.08 -45. 12 
LSM207 51 .887 -98.781 269.3 981139.58 -14.04 -34 .35 -37.73 
-41.12 -44.16 
LSM208 51.894 -98.802 270.1 9811 37.34 -16.65 -37.02 -40.41 -43.81 -46.86 
LSM209 51 .903 -98.817 270.1 981140.00 -14.78 -35. 15 -38. 55 -41 .95 -45.00 
LSM210 51 .919 -98.817 269.9 981141.26 -14.99 -35.35 -38.74 -42. 13 -45.19 
LSM211 51 .934 -98.819 271 .9 981143.86 -13.09 -33.60 -37.02 -40.43 -43.51 
1 2 3 4 5 6 7 8 9 10 11 
LSM212 51 .949 -98.824 272.9 981145.17 -12.80 -33.38 -36.81 -40.24 -43.33 
LSM213 51 .967 -98.829 267.5 981147.06 -14.16 -34.33 -37.69 -41 .06 -44.08 
LSM214 51.981 -98.834 267.1 981147.92 -14.65 -34.79 -38.15 -41.51 -44.53 
LSM215 51.995 -98.839 267.7 981149.84 -13.78 -33. 97 -37.33 -40.70 -43.72 
LSM216 52.009 -98.839 268.7 981151 .58 -12.96 -33.22 -36.60 -39.98 -43.02 
LSM217 51.756 -98.736 249.9 981128.35 -19.72 -38.57 -41 .71 -44.85 -47.68 
LSM218 51.739 -98.736 249.4 981125.96 -20.77 -39.58 -42.71 -45.85 -48.67 
LSM219 51 .724 -98.736 248.4 981123.94 -21 .78 -40.51 -43.63 -46.76 -49.57 
LSM220 51.708 -98.736 248.0 981121 .01 -23.42 -42.13 -45.25 -48.36 -51 .17 
LSM221 51 .694 -98.736 249.5 981118.24 -24.50 -43.31 -46.45 -49.59 -52.41 
LSM222 51.679 -98.736 260.0 981114.06 -24.11 -43.72 -46.99 -50.26 -53.20 
LSM223 51 .665 -98.736 259.8 981111 .78 -25.21 -44.81 -48.07 -51 .34 -54.28 
LSM224 51 .651 -98.736 257.1 981109.78 -26.82 -46.21 -49.44 -52.67 -55.58 
LSM225 51 .635 -98.736 256.8 981108.05 -27.23 -46.60 -49.83 -53.06 -55.96 
LSM226 51.621 -98.736 256.5 981106.87 -27.26 -46.61 -49.83 -53.06 -55.96 
LSM227 51 .603 -98.736 252.2 981106.60 -27.27 -46.29 -49.46 -52.63 -55.49 
..... 
LSM228 51 .588 -98.729 248.9 981105.46 -28.11 -46.88 -50.01 -53.14 -55.95 Iv l..,J 
LSM229 51 .579 -98.712 251 .3 981105.17 -26.87 -45.82 -48.98 -52.14 -54.98 
LSM230 51 .574 -98.688 253.7 981103.47 -27.39 -46.52 -49.71 -52.90 -55.77 
LSM231 51 .568 -98.666 255.9 981102.41 -27.23 -46.53 -49.75 -52.97 -55.86 
LSM232 51 .769 -98.651 258.4 981123.70 -22. 89 -42.38 -45.63 -48.88 -51 .80 
LSM233 51 .769 -98.656 258.9 981124.85 -21 .59 -41 .12 -44.37 -47.63 -50.56 
LSM234 51.769 -98.661 249.8 981125.48 -23.76 -42.60 -45.74 -48.89 -51. 71 
LSM235 51 .769 -98.674 248.8 981127.03 -22.53 -41 .30 -44.42 -47.55 -50.37 
LSM236 51 .769 -98.680 236.4 981127.48 -25.90 -43.73 -46.70 -49.68 -52.35 
LSM237 51 .769 -98.684 248.1 981128.06 -21 . 71 -40.42 
-43.54 -46.66 -49.47 
LSM238 51 .769 -98.699 248.5 981129.21 -20.44 -39. 18 -42.31 -45.43 -48.24 
LSM239 51 .769 -98.706 248.8 981129.26 -20.29 -39.06 -42.19 -45.32 -48.13 
LSM240 51 .769 -98. 711 249.0 981129.09 · -20.41 -39.19 -42.32 -45.45 -48.26 
LSM241 51 .769 -98.725 249.8 981129.03 -20.22 -39.06 -42.20 -45.34 -48.17 
LSM242 51 .769 -98.730 250.7 981128.88 -20.09 -39.00 -42.15 -45.30 -48.14 
LSM243 51 .741 -98.736 249.3 981126.39 -20.54 -39.34 -42.48 -45.61 -48.43 
LSM244 51 .741 -98.759 249.5 981125.59 -21.29 -40.10 -43.24 -46.38 -49.20 
1 2 3 4 5 6 7 8 9 10 11 
LSM245 51 .741 -98. 783 250.1 981122.87 -23.82 -42.68 -45.83 -48.97 -51 .80 
LSM246 51.741 -98.807 255.4 981124.26 -20.80 -40.06 -43.27 -46.48 -49.37 
LSM247 51.741 -98.830 250.9 981119.87 -26.58 -45.50 -48.65 -51.81 -54.65 
LSM248 51 .741 -98.855 249.7 981122.12 -24.69 -43.53 -46.66 -49.80 -52.63 
LSM249 51.741 -98.881 249.7 981121.44 -25.38 -44.21 -47.35 -50.49 -53.31 
LSM250 51.741 -98.905 250.1 981120.75 -25.94 -44.80 -47.95 -51 .09 -53.92 
LSM251 51.741 -98.930 251.4 981120.17 -26.12 -45.08 -48.24 -51.40 -54.25 
LSM252 51 .741 -98.955 251 .9 981119.68 -26.45 -45.45 -48.62 -51 . 79 -54.64 
LSM253 51.741 -98.979 254.9 981118.72 -26.49 -45.71 -48.92 -52.12 -55.01 
LSM254 51.784 -98.547 251.4 981121.62 -28.45 -47.41 -50.57 -53.73 -56.58 SBS 
LSM255 51.798 -98.547 254.9 981121.13 -29.10 -48.33 -51 .53 -54.74 -57.62 
LSM256 51 .795 -98.547 254.4 981120.87 -29.25 -48.44 -51 .63 -54.83 -57. 71 
LSM257 51 .793 -98.547 253.9 981120.58 -29.51 -48.67 -51 .86 -55.05 -57.92 
LSM258 51 .790 -98.547 252.9 981120.67 -29.47 -48.55 -51 . 73 -54.91 -57.77 
LSM259 51.787 -98.547 251 .9 981121.05 -29.14 -48.14 -51 .30 -54.47 -57.32 
LSM260 51 .767 -98.547 251 .5 981120.37 -28.17 -47.14 -50.31 -53.47 -56.31 
-LSM261 51.764 -98.547 251 .1 981119.82 -28.59 -47.53 -50.68 -53.84 -56.68 d N 
""' LSM262 51.761 -98.547 250.6 981118.60 -29.69 -48.59 -51 .74 -54.89 -57.73 
LSM263 51 .758 -98.547 250.1 981118.09 -30.09 -48.96 -52.10 -55.24 -58.07 d 
LSM264 51 . 755 -98.547 249.6 981117.24 -30.84 -49.66 -52.80 -55.94 -58.76 
LSM265 51. 752 -98.547 249.4 981116.86 -31.01 -49.82 -52.95 -56.09 -58.91 
LSM266 51 .748 -98.547 249.2 981117.10 -30.48 -49.27 -52.41 -55.54 -58.36 
LSM267 51.745 -98.547 248.9 981116.89 -30.52 -49.29 -52.42 -55.55 -58.37 
LSM268 51.742 -98.547 248.6 981116.44 -30.80 -49.55 -52.68 -55.80 -58.62 
LSM269 51 .738 -98.547 248.2 981116.18 -30.83 -49.55 -52.67 -55.79 -58.60 
LSM270 51.736 -98.547 247.9 981115.74 -31 .18 -49.88 -53.00 -56.11 -58.92 
LSM271 51.732 -98.547 246.6 981115.51 -31.47 -50.07 -53.17 -56.27 -59.06 
LSM272 51 .729 -98.547 246.4 981115.19 -31 .58 -50.17 -53.27 -56.36 -59.15 
LSM273 51.727 -98.547 246.2 981114.66 -32.00 -50.56 -53.66' -56.75 -59.54 
LSM274 51.724 -98.547 245.9 981114.53 -31 .96 -50.50 -53.59 -56.69 -59.47 
LSM275 51 .773 -98.570 251 .2 981118.82 -30.35 -49.30 -52.45 -55.61 -58.45 
LSM276 51.776 -98.570 250.7 981119.48 -30.11 -49.01 -52.17 -55.32 -58.15 
LSM277 51 .767 -98.570 250.3 981118.25 -30.67 -49.54 -52.69 -55.84 -58.67 
1 2 3 4 5 6 7 8 9 10 11 
LSM278 51 .764 -98.570 250.4 981117.74 -30.88 -49.77 -52.91 -56.06 -58.89 
LSM279 51 .760 -98.570 250.4 981117.43 -30.84 -49.73 -52.88 -56.03 -58.86 
LSM280 51 .757 -98.570 249.6 981117.24 -31 .01 -49.84 -52.98 -56.11 -58.94 
LSM281 51 .754 -98.570 249.4 981116.68 -31 .37 -50.18 -53.32 -56.45 -59.28 
LSM282 51 .751 -98.570 249.4 981116.67 -31 .11 -49.92 -53.06 -56.19 -59.01 
LSM283 51 .748 -98.570 249.4 981116.43 -31 .09 -49.91 -53.04 -56.18 -59.00 
LSM284 51 .745 -98.570 249.4 981116.31 -30.95 -49.76 -52.90 -56. 03 -58.85 
LSM285 51 .742. -98.570 249.7 981115.94 -30.96 -49.79 -52.93 -56.07 -58.89 
LSM286 51 .772 -98.547 251 .4 981120.69 -28.33 -47.29 -50.45 -53.61 -56.46 
LSM287 51.775 -98 .547 251.4 981121 .25 -28.03 -46.99 -50.15 
-53.31 -56.16 
LSM288 51.778 -98.547 251.4 981121 .13 -28.42 -47.38 -50.54 -53.70 -56.54 
LSM289 51 .781 -98.547 251.4 981121 .13 -28.68 -47.64 -50.80 -53.96 -56.81 
LSM290 51 .741 -98.740 249.3 981126.16 -20.78 -39.58 -42.72 -45.85 -48.67 
LSM291 51 .741 -98.744 249.4 981125.97 -20.94 -39.75 -42.88 -46.02 -48.84 
LSM292 51 .741 -98.749 249.3 981126.15 -20.79 -39.59 -42.73 -45.86 -48.68 
LSM293 51.741 -98.754 249.5 981125.95 -20.93 -39.74 -42.88 -46.02 -48.84 
LSM294 51 .741 -98.764 249.4 981125.79 -21 .11 --39.92 -43.06 -46.19 -49.01 N V, 
LSM295 51 .741 -98.768 249.6 981125.66 -21.18 -40.01 -43.14 -46.28 -49.11 
LSM296 51 .741 -98.772 249.8 981125.42 -21.36 -40.20 -43.34 -46.48 -49.30 
LSM297 51.741 -98.778 249.9 981124.89 -21.86 -40.71 -43.85 -46.99 ~49.82 
LSM298 51 .741 -98.788 252.9 981124.50 -21 .32 -40.39 
-43.57 -46.75 -49.61 
LSM299 51.741 -98.793 250.5 981123.93 -22.64 -41 .53 -44.68 -47.83 -50.66 
LSM300 51 .741 -98.798 255.9 981123.63 -21 .27 -40.57 -43.79 -47.01 -49.90 
LSM301 51 .741 -98.802 255.9 981124.24 -20.66 -39. 96 
-43.17 -46.39 -49.29 
LSM302 51.741 -98.813 254.9 981123.99 -21 .21 -40.44 -43.64 -46.85 -49.73 
LSM303 51 .741 -98.817 253.9 9811 23.66 -21 .86 -41 .01 -44.20 -47.39 -50.26 
LSM304 51 .741 -98.822 252.9 981122.31 -23. 51 -42. 59 -45.76 -48.94 -51 .80 
LSM305 51 .741 -98.827 251 .9 981120.66 -25.47 -44.47 -47.64 ·-50.80 -53.65 
LSM306 51 .741 -98.836 250.9 981120.81 -25.64 -44.56 -47.71 
-50.87 -53.71 
LSM307 51 .741 -98.841 250.9 981121 .66 -24. 78 -43.71 
-46.86 -50.02 -52.85 
LSM308 51 .741 -98.846 249.9 981121 .29 -25.46 -44.31 -47.45 -50.59 -53.42 
LSM309 51 .741 -98.851 249.6 981121 .78 -25.06 -43.89 -47.03 -50.17 -52.99 
LSM310 51 .741 -98.860 249.9 981121.64 -25.11 
-43.96 -47.10 -50.24 -53.07 
1 2 3 4 5 6 7 8 9 10 11 
LSM311 51.741 -98.866 249.8 981121 .78 -25.00 -43.84 -46.98 -50.12 -52.95 
LSM312 51 .741 -98.871 249.7 981121 .71 -25.1 0 -43.93 -47.07 -50.21 -53.04 
LSM313 51.741 -98.875 249.7 981121 .89 -24.92 -43.76 -46.90 -50.04 -52.86 
LSM314 51.741 -98.889 250.2 981121.19 -25.47 -44.34 -47.48 -50.63 -53.46 
LSM315 51 .741 -98.895 250.2 981120.74 -25.92 -44.79 -47.94 -51.08 -53.91 
LSM316 51 .741 -98.900 249.9 981120.73 -26.02 -44.87 -48.01 -51.15 -53.98 
LSM317 51.741 -98.910 251 .9 981120.72 -25.42 -44.41 -47.58 -50.75 -53.60 
LSM318 51 .741 -98.915 250.9 981120.14 -26.30 -45.22 -48.37 -51.53 -54.37 
LSM319 51 .741 -98.920 251 .9 981119.94 -26.19 -45.19 -48.36 -51.53 -54.38 
LSM320 51 .741 -98.924 251.9 981120.17 -25.97 -44.97 -48.13 -51 .30 -54.15 
LSM321 51 .741 -98.934 250.9 981119.97 -26.47 -45.39 -48.54 -51 .70 -54.54 
LSM322 51 .741 -98.938 251.4 981119.69 -26.59 -45.56 -48. 72 -51.88 -54.72 
LSM323 51 .741 -98.885 249.8 981121.20 -25.58 -44.42 -47.56 -50.71 -53.53 
LSM324 51 .848 -98.764 264.9 981136.49 -15.06 -35.04 -38.37 -41.70 -44.69 
LSM325 51.863 -98.772 267.5 981136.66 -15.40 -35.58 -38.94 -42.30 -45.33 
LSM326 51 .880 -98.779 268.9 981138.55 -14.57 -34.85 -38.23 -41 .61 -44.66 
..... 
LSM327 51.891 -98.792 269.6 981137.03 -16.85 -37.18 -40.57 -43.96 -47.01 N 
°' LSM328 51 .898 -98.812 270.4 981138.23 -16.01 -36.41 -39.81 -43.21 -46.27 
LSM329 51 .913 -98.817 271.6 981140.80 -14.40 -34.88 -38.30 -41. 71 -44.78 
LSM330 51 .927 -98.818 270.9 981142.28 -14.37 -34.80 -38.21 -41 .61 · -44.68 
LSM331 51.941 -98.821 272.4 981144.27 -13.15 -33.69 -37.12 -40.54 -43.62 
LSM332 51.955 -98.825 269.9 981146.01 -13.41 -33.76 -37.15 -40.55 -43.60 * 
LSM333 51 .974 -98.831 267.3 981145.67 -16.22 -36.38 -39.74 -43.10 -46.13 * 
LSM334 51 .989 -98.836 267.1 981148.86 -14.41 -34.56 -37.91 -41.27 -44.29 * 
LSM335 52.003 -98.840 268.1 981148.93 -15.27 -35.49 -38.86 -42.23 -45.26 * 
LSM336 51.773 -98.665 249.6 981126.65 -23.01 -41.83 -44.97 -48.11 -50.93 
LSM337 51.776 -98.665 249.9 981126.63 -23.20 -42.05 -45.19 -48.34 -51 .16 
LSM338 51.779 -98.665 250.4 981127.26 -22.69 -41.57 -44.72 -47.87 -50.70 
LSM339 51 .783 -98.665 250.4 981127.62 -22.67 -41.56 -44. 71 -47.85 -50.69 
LSM340 51.786 -98.665 250.9 981126.88 -23.53 -42.45 -45.60 -48.76 -51 .60 
LSM341 51 .788 -98.665 251.4 981127.52 -22.90 -41.87 -45.03 -48.19 -51 .03 
LSM342 51.791 -98.665 251 .9 981128.20 -22.34 -41 .34 -44.50 -47.67 -50.52 
LSM343 51 .794 -98.665 252.4 981128.23 -22.42 -41.46 -44.63 · -47.80 -50.66 
1 2 3 4 5 6 7 8 9 10 11 
LSM344 51.798 -98.665 252.9 981128.67 -22.17 -41 .25 -44.42 -47.60 -50.47 
LSM345 51.799 -98.670 251.9 981129.26 -21.98 -40.98 -44.1 5 -47.32 -50.17 
LSM346 51.799 -98.675 251.4 981129.79 -21.60 -40.56 -43.72 -46.88 -49.73 
LSM347 51.799 -98.679 250.9 981130.13 -21.42 -40.35 -43.50 -46.66 -49.50 SBS 
LSM348 51.799 -98.683 249.9 981130.92 -20.94 -39.79 -42.93 -46.07 ·-48.90 
LSM349 51.799 -98.689 249.2 981131 .05 -21 .02 -39.82 -42.95 -46.08 -48.90 
LSM350 51.766 -98.665 249.4 981125.26 -23.85 -42.66 -45.79 -48.93 -51. 75 
LSM351 51 .763 -98.665 249.0 981124.96 -24.01 -42.79 -45.92 -49.05 -51.86 
LSM352 51.760 -98.665 248.6 981124.35 -24.48 -43.23 -46.35 -49.48 -52.29 
LSM353 51 .757 -98.665 248.3 981123.95 -24.70 -43.43 -46.55 -49.67 -52.48 
LSM354 51.754 -98.665 247.9 981123.60 -24.91 -43.61 -46.73 -49.84 -52.65 
LSM355 51 .750 -98.665 247.6 981123.62 -24.63 -43.31 -46.42 -49.53 -52.33 
LSM356 51.748 -98.665 247.2 981123.33 -24.87 -43.51 -46.62 -49.73 -52.52 
LSM357 51.745 -98.665 246.9 981124.43 -23.60 -42.22 -45.33 -48.43 -51.22 
LSM358 51.742 -98.665 246.7 981124.70 -23.13 -41. 74 -44.84 -47.94 -50.73 
LSM359 51 .739 -98.665 246.7 981 124.55 -23.01 -41 .62 -44.72 -47.82 -50.61 




LSM361 51 .733 -98.665 246.5 981124.71 -22.38 -40.97 -44.07 -47.17 -49.96 
LSM362 51 .730 -98.665 246.4 981124.42 -22.44 -41.03 -44.12 -47.22 -50.01 
LSM363 51.727 -98.665 246.3 981123.73 -22.90 . -41 .47 -44.57 -47.66 -50.45 
LSM364 51 .724 -98.665 246.2 981124.30 -22.09 -40.66 -43.76 -46.85 -49.64 
LSM365 51.721 -98.665 246.1 981123.75 -22.41 -40.97 -44.06 -47.16 -49.94 
LSM366 51.718 -98.665 246.1 981123.35 -22.54 -41 .11 -44.20 -47.29 -50.08 
LSM367 51 .714 -98.665 245.8 981123.09 -22.55 -41 .09 -44.18 -47.27 -50.05 
LSM368 51 . 712 -98.665 245.6 981123.07 -22.46 -40.98 -44.07 -47.15 -49.93 
LSM369 51 . 711 -98.660 245.6 981122.86 -22.57 -41.10 -44.18 -47.27 -50.05 
LSM370 51. 711 -98.655 245.7 981122.83 -22.58 -41 . 11 -44.20 -47.28 -50.06 
LSM371 51 . 711 -98.649 245.7 981122.43 -22.97 -41.50 -44.59 -47.68 -50.46 
LSM372 51 . 711 -98.645 245.9 981121.97 -23.37 -41.92 -45.01 -48.10 -50.88 
LSM373 51. 711 -98.641 245.9 981121.48 -23.86 -42.41 -45.50 -48.59 -51.38 
LSM374 51 . 711 -98.636 246.2 981121.73 -23.51 -42.08 -45.1 8 -48.27 -51 .06 
LSM375 51 .711 -98.631 246.4 981121.25 -23.93 -42.52 -45.61 -48.71 -51 .50 
LSM376 51 . 711 -98.623 246.6 981120.10 -25.03 -43.63 -46.73 -49.83 -52.62 
1 2 3 4 5 6 7 8 9 10 11 
LSM377 51 . 711 -98.613 246.9 981118.45 -26.58 -45.20 -48.30 -51 .41 -54.20 
LSM378 51 .711 -98.603 247.4 981117.16 -27.72 -46.38 -49.49 -52.60 -55.40 
LSM379 51 . 711 -98.592 247.4 981115.83 -29.04 -47.70 -50.81 -53.92 -56. 72 
LSM380 51 .711 -98.581 246.6 981113.30 -31 .82 -50.42 -53.52 -56.62 -59.41 
LSM381 51 .711 -98.569 246.6 981112.37 -32.76 -51.35 -54.45 -57.55 -60.34 
LSM382 51 .711 -98.558 246.6 981112.24 -32.89 -51 .49 -54.59 -57.69 -60.48 
LSM383 51 .706 -98.618 246.6 981119.33 -25.36 -43.96 -47.06 -50.16 -52.95 
LSM384 51 .699 -98.618 246.4 981118.31 -25.82 -44.40 -47.50 -50.60 -53.38 
LSM385 51 .693 -98.618 246.4 981118.17 -25.43 -44.01 -47.11 -50.21 -53.00 
LSM386 51 .687 -98.618 246.2 981117.71 -25.42 -43.99 -47.08 -50.18 -52.96 
LSM387 51 .681 -98.618 246.2 981116.73 -25.88 -44.45 -47.54 -50.64 -53.42 
LSM388 51 .675 -98.618 246.2 981116.15 -25.92 -44.49 -47.59 -50.68 -53.47 
LS M389 51 .669 -98.618 246.2 981115.60 -25.95 -44.52 -47.61 -50. 71 -53.49 
LSM390 51 .663 -98.618 246.2 981114.57 -26.45 -45.02 -48.11 -51 .21 -53.99 
LSM391 51 .656 -98.618 246.2 981113.13 -27.27 -45.84 -48.94 -52.03 -54.82 
LSM392 51.651 -98.618 246.2 981112.69 -27.27 -45.84 -48.93 -52.03 -54.81 
-LSM393 51 .644 -98.618 246.6 981112.42 -26.80 -45.40 -48.50 -51 .60 -54.39 * N 00 
LSM394 51 .638 -98.618 246.9 981112.98 -25.62 -44.24 -47.34 -50.45 -53.24 * 
LSM395 51 .633 -98.618 246.9 981111 .42 -26.73 -45.36 -48.46 -51 .56 -54.36 * 
LSM396 51 .626 -98.618 246.4 981109.42 -28.27 -46.85 -49.95 -53.05 -55.84 * 
LSM397 51 .718 -98.618 248.9 981118.13 -26.90 -45.67 -48.80 -51 .93 -54.74 
LSM398 51 .721 -98.547 245.6 981113.43 -32.89 -51.41 -54.50 -57.59 -60.37 
LSM399 51 .718 -98.547 245.4 981112.97 -33.14 -51 .65 -54.74 -57.82 -60.60 
LSM400 51 . 715 -98.547 245.2 98111 2.53 -33.38 -51 .87 -54.95 -58.04 -60.81 
LSM401 51 .712 -98.547 244.9 981111 .79 -33.94 -52.41 -55.49 -58.57 -61.34 
LSM402 51 .741 -98.949 251 .9 981119.95 -26.18 -45.18 -48.35 -51 .51 -54.36 
LSM403 51 .741 -98.964 252.9 981119.56 -26.26 -45.34 -48.52 -51 .70 -54.56 
LSM404 51 .741 -98.974 253.9 981119.20 -26.31 -45.46 -48.66 -51 .85 -54.72 
LSM405 51.741 -98.988 255.9 981118.69 -26.21 -45.51 -48.73 -51.95 -54.84 
LSM406 51 .741 -98.998 256.9 981117.81 -26.78 -46. 16 -49.39 -52.62 -55.52 
LSM407 51 .741 -99.007 256.4 981117.14 -27.60 -46.94 -50.16 -53.39 -56.29 
LSM408 51 .801 -98.665 253.2 981127.66 -23.35 -42.45 -45.64 -48.82 -51 .68 
LSM409 51 .804 -98.665 253.5 981129.48 -21.71 -40.83 -44.02 -47.21 . -50.07 
1 2 3 4 5 6 7 8 9 10 11 
LSM410 51 .807 -98.665 253.9 981129.89 -21.44 -40.59 -43.78 -46.98 -49.85 
LSM411 51 .810 -98.665 253.9 981130.05 -21 .55 -40.70 -43.89 -47.08 -49.95 
LSM412 51.813 -98.665 254.2 981130.27 -21.50 -40.67 -43.87 -47.06 -49.94 
LSM413 51.816 -98.665 254.5 981131.30 -20.63 -39.83 -43.03 -46.23 -49.11 * 
LSM414 51.818 -98.665 254.9 981131.43 -20.56 -39.79 -42.99 -46.20 -49.08 * 
LSM415 51.799 -98.694 248.9 981131 .38 -20.79 -39.56 -42.69 -45.82 -48.64 
LSM416 51 .799 -98.699 248.7 981131 .23 -21 .00 -39.76 -42.88 -46.01 -48.82 
LSM417 51 .799 -98.703 248.7 981132.37 -19.86 -38.62 -41. 75 -44.87 -47.69 
LSM418 51 .799 -98.708 248.7 981132.63 -19.60 -38.36 -41 .49 -44.61 -47.43 
LSM419 51.799 -98.71 1 248.4 981132.82 -19.50 -38.23 -41 .36 -44.48 -47.29 
LSM420 51.741 -99.017 256.5 981116.87 -27.84 -47.19 -50.41 -53.64 -56.54 
LSM421 51.741 -99.027 255.9 981116.92 -27.98 -47.28 -50.49 -53.71 -56.61 
LSM422 51.741 -99.037 255.4 981116.46 -28. 59 -47.85 -51 .06 -54.27 -57.16 
LSM423 51.741 -99.047 255.4 981116.35 -28.70 -47.96 -51.18 -54.39 -57.28 
LSM424 51.741 -99.056 254.9 981116.08 -29.13 -48.36 -51 .56 -54. 76 -57.65 
LSM425 51 .741 -99.066 254.9 981116.14 -29.07 -48.29 -51 .50 -54.70 -57.59 ...... 
LSM426 51 .741 -99.076 253.9 981116.25 -29.27 -48.42 
-51 .61 -54.80 -57.68 
IV 
'D 
LSM427 51.741 -99.087 252.9 981116.25 -29.57 -48.65 -51.83 -55.01 -57.87 
LSM428 51.741 -99.097 252.9 981116.05 -29.78 -48.85 -52.03 -55.21 -58.07 
LSM429 51.777 -98.736 243.7 981129.69 -22.14 -40.52 -43.59 -46.65 -49.41 * 
LSM430 51.791 -98.736 253.4 981131 .57 -18.50 -37.61 
-40.80 -43.99 -46.85 * 
LSM431 51.807 -98.736 255.2 981133.44 -17.49 -36.73 -39.94 -43.15 -46.04 * 
LSM432 51 .821 -98.751 258.5 981134.81 -16.34 -35.83 -39.08 -42.33 -45.26 * 
LSM433 51 .836 -98.757 259.9 981137.04 -15.00 -34.60 
-37.86 -41.13 -44.07 • 
LSM434 51.760 -98.736 250.7 981129.08 -19.09 -38.00 -41 .15 -44.31 -47.14 . 
LSM435 51.747 -98.736 249.6 981127.05 -20.32 -39.14 -42.28 -45.42 -48.24 * 
LSM436 51 .731 -98.736 248.9 981124.98 -21.19 -39.97 
-43.10 -46.23 -49.04 
LSM500 51.764 -98.610 250.9 981119.28 -29.19 -48.12 -51 .27 -54.42 -57.26 
LSM501 51.759 -98.607 250.9 981118.56 -29.47 -48.39 -51 .55 -54.70 -57.54 
LSM502 51 .753 -98.603 249.9 981118.07 -29.74 -48.59 -51 . 73 -54.87 -57.70 
LSM503 51 .746 -98.599 248.9 981117.66 -29.84 -48.61 -51 .74 -54.87 -57.69 
LSM504 51.742 -98.594 248.9 981117.09 -30.06 -48.83 -51 .96 -55.09 -57.91 
LSM505 51 .737 -98.588 248.9 981116.43 -30.28 -49.05 -52.18 -55.31 -58.13 
2 3 4 5 6 7 8 9 10 11 
LSM506 51 .731 -98.584 248.9 981115.65 -30.53 -49.30 -52.43 -55.56 -58.38 
LSM507 51 .726 -98.579 248.9 981115.14 -30.60 -49.37 -52.50 -55.63 -58.44 
LSM508 51 .721 -98.573 249.8 981114.15 -30.87 -49. 71 -52.85 -55.99 -58.81 
LSM509 51 .7 16 -98.566 247.9 981112.79 -32.38 -51 .08 -54.19 -57.31 -60.11 
LSM510 51.712 -98.560 247.1 981112.02 -33.04 -51 .68 -54. 78 -57.89 -60.69 
LSM511 51.706 -98.558 246.6 981112.72 -31 .96 -50.56 -53.66 
-56.76 -59.55 
LSM512 51 .700 -98.557 246.4 981111 . 98 -32.24 -50.83 -53.92 -57.02 -59.81 * 
LSM513 51 .695 -98.557 245.9 981113.03 -30.90 -49.45 -52.54 -55.63 -58.41 * 
LSM514 51 .688 -98.558 245.9 981113.18 -30.13 -48.68 -51 .77 -54.86 -57.64 
LSM515 51 .682 -98.561 246.2 981112.77 -29.92 -48.49 -51 .59 
-54.68 -57.47 
LSM516 51 .682 -98.571 246.2 981113.43 -29.26 -47.83 -50.92 -54.02 -56.80 
LSM517 51 .682 -98.581 246.4 981114.67 -27.96 -46.54 -49.64 -52.74 -55.52 
LSM518 51 .681 -98.591 246.6 981115.68 -26.80 -45.40 -48.50 -51 .60 -54.39 
LSM519 51.681 -98.600 246.4 981116.17 -26.37 -44.95 -48.05 -51.15 -53.93 
LSM520 51 .681 -98.610 246.2 981116.50 -26.11 -44.68 -47.77 -50.87 -53.65 
LSM521 51 .681 -98.621 246.2 981117.30 -25.31 -43.88 -46.97 -50.07 -52.85 
...... 
LSM522 51.681 -98.631 246.2 981117.65 -24.95 -43.52 -46.61 -49.71 -52.49 w 0 
LSM523 51 .681 -98.640 246.2 981117.12 -25.48 -44.05 -47.14 -50.24 -53.02 
LSM524 51 .681 -98.646 245.9 981117.08 -25.62 -44.16 -47.26 -50.35 -53.13 * 
LSM525 51 .687 -98.651 245.9 981118.49 -24. 73 -43.28 
-46.37 -49.46 -52.24 .. 
LSM526 51 .741 -98.594 248.9 981116.67 -30.39 -49.16 -52.29 -55.42 -58.23 
LSM527 51 .734 -98.594 250.3 981115.83 -30.18 -49.06 -52.20 -55.35 -58.18 
LSM528 51 .728 -98.594 250.7 981115.51 -29.85 -48.75 -51 .91 -55.06 -57.89 
LSM529 51.722 -98.594 250.7 981115.76 -29.07 -47.97 
-51 .13 -54.28 -57.11 
LSM530 51 .716 -98.594 249.9 981115. 72 -28.82 -47.67 -50.81 -53.95 -56.78 
LSM531 51 .710 -98.594 247.3 981115.79 -29 03 -47.68 -50.79 -53.90 -56.70 
LSM532 51 .704 -98.594 246.6 981116.57 
-27.94 -46.53 -49.63 -52.73 -55.52 
LSM533 51 .697 -98.594 246.6 981117.13 -26.76 -45.36 -48.46 -51 .56 
-54.35 
LSM534 51 .741 -98.586 249.9 981116.53 -30.22 -49.07 
-52.21 -55.35 -58.18 
LSM535 51 .741 -98.575 250.4 981115.64 -30.96 -49.84 -52.99 -56.14 -58.97 
LSM536 51 .741 -98.564 249.4 981115.72 -31 .18 -49.99 
-53.13 -56.26 -59.08 
LSM537 51.741 -98.554 248.9 981116.12 -30.93 -49.71 -52.84 -55.97 -58.78 
LSM538 51 .741 -98.544 248.4 981115.87 -31 .34 -50.08 -53.20 
-56.32 -59.13 
1 2 3 4 5 6 7 8 9 10 11 
LSM539 51 .741 -98.534 247.9 981115.60 -31 .76 -50.46 -53.58 -56.70 -59.50 
LSM540 51.741 -98.524 247.4 981115.12 -32.40 -51 .06 -54.17 -57.28 -60.08 
LSM541 51 .741 -98.514 246.9 981115.32 -32.36 -50.98 -54.08 -57.19 -59.98 
LSM542 51 .741 -98.504 246.4 981115.30 -32.53 -51 .12 -54.21 -57.31 -60.10 
LSM543 51.736 -98.499 245.9 981115.45 -32.09 -50.64 -53.73 -56.82 -59.61 
LSM544 51.730 -98.499 244.4 981114.98 -32.50 -50.93 -54.01 -57.08 -59.84 
LSM545 51.726 -98.499 243.9 981114.39 -32.88 -51 .28 -54.35 -57.41 -60.17 
LSM546 51 .723 -98.501 246.4 981114.00 -32.24 -50.83 -53.92 -57.02 -59.81 
LSM547 51 .730 -98.487 244.4 981115.04 -32.44 -50.87 -53.95 -57.02 -59.78 
LSM548 51 .732 -98.479 244.4 981115.23 -32.43 -50.86 -53.93 -57.00 -59. 77 
LSM549 51.737 -98.467 244.9 981115.07 -32.87 -51 .35 -54.42 -57.50 -60.27 
LSM550 51.741 -98.460 244.9 981115.69 -32.61 -51 .08 -54.16 -57.23 -60.01 
LSM551 51.745 -98.452 244.9 981115.91 -32.74 -51 .21 -54.29 -57.37 -60.14 
LSM552 51.747 -98.444 243.9 981116.56 -32.57 -50.97 -54.03 -57.10 -59.86 
LSM553 51.748 -98.433 243.9 981 117.52 -31.70 -50.09 -53.16 -56.22 -58.98 
LSM554 51.747 -98.424 243.9 981117.86 -31 .27 -49.67 -52.74 -55.80 -58.56 
...... 
LSM555 51.748 -98.414 243.4 981118.83 -30.54 -48.90 -51 .96 -55.02 -57. 77 <.,J ...... 
LSM556 51 .755 -98.406 243.9 981119.24 -30.60 -48.99 -52.06 -55.13 -57.89 
LSM557 51 .756 -98.408 243.9 981120.44 -29.48 -47.87 -50.94 -54.01 -56.77 • 
LSM558 51.763 . -98.405 243.9 981121 .65 -28.89 -47.28 -50.35 -53.41 c56.17 * 
LSM559 51 .753 -98.395 243.4 981120.94 -28.87 -47.23 -50.29 -53.35 -56.10 
LSM560 51 .754 -98.389 243.4 981121.49 -28.41 -46.76 -49.82 -52.88 -55.64 • 
LSM561 51.756 -98.401 243.4 981120.44 -29.63 -47.99 -51 .05 -54.11 -56.86 • 
LSM562 51 .763 -98.641 255.3 981121 .43 -25.59 -44.84 -48.05 -51.26 -54.15 
LSM563 51 .757 -98.641 253.2 981121 .20 -25.94 -45.04 -48.22 -51.41 -54.27 
LSM564 51.750 -98.641 250.4 981121 .02 -26.37 -45.26 -48.40 -51 .55 -54.38 
LSM565 51.745 -98.641 250.2 981120.46 -26.55 -45.42 -48.57 -51. 71 -54.54 
LSM566 51 .739 -98.641 249.9 981121.16 -25.41 -44.26 -47.40 -50.54 -53.37 
LSM567 51.732 -98.641 249.4 981121.49 -24.62 -43.43 -46.56 -49. 70 -52.52 
LSM568 51 .726 -98.641 249.4 981121 .06 -24.52 -43.33 -46.47 -49.60 -52.43 
LSM569 51 .720 -98.641 248.9 981122.19 -23.02 -41 .80 -44.93 -48.05 -50.87 
LSM570 51 .714 -98.641 248.9 981122.07 -22.61 -41 .38 -44.51 -47.64 -50.46 
LSM571 51 .741 -98.650 249.2 981122.92 -24.04 -42.84 -45.97 -49.10 -51.92 
1 2 3 4 5 6 7 8 9 10· 11 
LSM572 51 .741 -98.659 248.4 981123.90 -23.32 -42.05 -45.17 -48.30 -51.11 
LSM573 51 .792 -98.688 248.7 981131.17 -20.45 -39.20 -42.33 -45.46 -48.27 
LSM574 51 .786 -98.688 248.7 981130.62 -20.47 -39.23 -42.35 -45.48 -48.29 
LSM575 51 .783 -98.688 248.2 981129.85 -21 .13 -39.85 -42.97 -46.09 -48.89 
LSM576 51.780 -98.688 248.0 981129.55 -21.22 -39.93 -43.05 -46.16 -48.97 
LSM577 51.776 -98.688 247.7 981129.20 -21.31 -40.00 -43.11 -46.22 -49.03 
LSM578 51 .773 -98.688 247.7 981128.94 -21 .30 -39.99 -43.10 -46.21 -49.02 
LSM579 51 .801 -98.688 250.6 981131 .63 -20.19 -39.09 -42.24 -45.39 -48.23 
LSM580 51 .804 -98.688 251.3 981131 .89 -19.98 -38.93 -42.09 -45.25 -48.09 
LSM581 51 .808 -98.688 251 .9 981132.35 -19.68 -38.68 -41 .85 -45.02 -47.87 
LSM582 51 .810 -98.688 252.9 981132.66 -19.24 -38.31 -41.49 -44.67 -47.53 
LSM583 51 .813 -98.688 253.2 981133.12 -18.95 -38.05 -41.23 -44.42 -47.28 
LSM584 51.795 -98.688 248.9 981131.17 -20.65 -39.42 -42.55 -45.68 -48.50 
LSM585 51 .789 -98.688 249.1 9811,30.82 -20.40 -39.19 -42.32 -45.45 -48.27 
LSM586 51 . 772 -98.712 248.4 981129.59 -20.36 -39.09 -42.22 -45.34 -48.15 
LSM587 51. 775 -98.712 248.0 981130.16 -20.18 -38.88 -42.00 -45.12 -47.92 
..... 
LSM588 51 .779 -98.712 247.5 981130.57 -20.27 -38.94 -42.05 -45.16 -47.96 w N 
LSM589 51 .782 -98.712 247.1 981130.76 -20.47 -39.11 -42.21 -45.32 -48.11 
LSM590 51 .785 -98.712 246.7 981130.94 -20.67 -39.28 -42.38 
-45.48 -48.27 * 
LSM591 51 .788 -98.712 246.4 981131 .42 -20.55 -39.14 -42.24 -45.33 -48.12 * 
LSM592 51 .791 -98.712 246.6 981132.11 -20.06 -38.66 -41.76 -44.86 -47.65 * 
LSM593 51.794 -98.712 246.9 981132.43 -19.91 -38.54 -41 .64 -44.74 -47.54 
LSM594 51 .741 -98.712 245.9 981127.48 -20.51 -39.06 -42.15 
-45.24 -48.02 
LSM595 51.741 -98.724 245.9 981127.21 -20.78 -39.32 -42.42 -45.51 -48.29 
LSM596 51.766 -98.712 248.7 981128.47 -20.86 -39.61 -42.74 -45.87 -48.68 
LSM597 51.763 -98.712 247.9 981128.30 -21 .01 -39.70 -42.82 -45.94 -48.74 
LSM598 51.757 -98.712 247.3 981127.90 -21 .07 -39.72 -42.83 -45.94 -48.73 
LSM599 51 .750 -98.712 246.7 981127.75 -20.78 -39.39 -42.49 -45.59 -48.38 
LSM600 51.734 -98.712 245.9 981126.51 -20.86 -39.41 -42.50 -45.59 -48.37 
LSM601 51.728 -98.712 245.9 981125.60 -21 .24 -39.79 -42.88 -45.97 -48.75 
LSM602 51.721 -98.712 246.4 981124.79 -21 .28 -39.87 -42.96 -46.06 -48.85 
LSM603 51.715 -98.712 246.9 981123.54 -21 .85 -40.47 -43.57 -46.68 -49.47 
LSM604 51 .709 -98.712 247.4 981122.47 -22.23 -40.89 -44.00 -47.11 -49.91 
1 2 3 4 5 6 7 8 9 10 11 
LSM605 51 .703 -98.712 247.9 981121 .24 -22. 77 -41.47 -44.59 -47.71 -50.51 
LSM606 51.697 -98.712 248.4 981119.90 -23.44 -42.17 -45.30 -48.42 -51 .23 
LSM607 51 .691 -98.712 248.9 981118.67 -23.98 -42.76 -45.89 -49.02 -51.83 
LSM608 51.682 -98.712 249.4 981117.48 -24.22 -43.03 -46.17 -49.30 -52.12 
LSM609 51 .741 -98.669 246.7 981125.18 -22.56 -41 .16 -44.26 -47.37 -50.16 
LSM610 51 .741 -98.688 246.7 981126.09 -21 .65 -40.26 -43.36 -46.46 -49.25 
LSM611 51 .741 -98.699 246.4 981126.80 -21 .03 -39.61 -42.71 -45.81 -48.60 
LSM612 51 .734 -98.688 246.7 981126.08 -21.04 -39.65 -42.75 -45.85 -48.64 
LSM613 51 .728 -98.688 246.7 981125.35 -21 .24 -39.85 -42.95 -46.05 -48.85 
LSM614 51.721 -98.688 246.4 981124.31 -21 .75 -40.34 -43.44 -46.53 -49.32 
LSM615 51. 715 -98.688 246.1 981123.35 -22.28 -40.84 -43.94 -47.03 -49.81 
LSM616 51 .709 -98.688 246.1 981122.83 -22.27 -40.83 -43.93 -47.02 -49.81 
LSM617 51 .703 -98.688 246.1 981121.27 -23.30 -41.86 -44.96 -48.05 -50.83 
LSM618 51 .697 -98.688 245.9 981120.44 -23.67 -42.21 -45.31 -48.40 -51.18 
LSM619 51.691 -98.688 245.9 981119.59 -23.98 -42.53 -45.62 -48.71 -51 .50 
LSM620 51 .747 -98.688 246.7 9811 26.63 -21 .63 -40.24 -43.34 -46.44 -49.23 ,__. 
LSM621 51.719 -98.677 246.7 981123.91 -21.89 -40.50 -43.60 -46.70 -49.49 w w 
LSM622 51 . 711 -98.700 245.9 981123.11 -22.23 -40.78 -43.87 -46.96 -49.74 
LSM623 51 .769 -98.636 257.9 981120.65 -26.09 -45.55 -48.79 -52.03 -54.95 
LSM624 51 .765 -98.643 255.9 981121.54 -25.47 -44.77 -47.99 -51 .21 -54.10 
LSM625 51 .761 -98.650 252.7 981122.63 -25.02 -44.08 -47.25 -50.43 -53.29 
LSM626 51 .756 -98.658 249.2 981122.84 -25.45 -44.25 -47.38 -50.51 -53.33 
LSM627 51 .751 -98.665 247.5 981123.53 -24.85 -43.51 -46.62 -49.74 . -52.54 
LSM628 51 .746 -98.669 246.7 981124.08 -24.10 -42.71 -45.81 -48.91 -51 .70 
LSM629 51 .741 -98.675 246.7 981125.30 -22.44 -41 .05 -44.15 -47.25 -50.04 
LSM630 51 .736 -98.681 246.7 981125.55 -21.75 -40.35 -43.45 -46.56 -49.35 
LSM631 51 .732 -98.688 246.7 981125.79 -21.15 -39.76 -42.86 -45.96 -48.75 
LSM632 51 .728 -98.696 246.6 981125.23 -21 .39 -39.99 -43.09 -46.19 -48.98 
LSM633 51 .725 -98.705 247.5 981124.99 -21 .09 -39.76 -42.87 -45.98 -48.78 
LSM634 51 .722 -98.714 248.4 981124.82 -20.72 -39.46 -42.58 -45.70 -48.51 
LSM635 51 .718 -98.724 248.3 981124.09 -21 .13 -39.86 -42.98 -46.10 -48.91 
LSM636 51 .715 -98.730 248.2 9811 22.56 -22.42 -41 .14 
-44.26 -47. 38 -50.19 
LSM637 51 .706 -98.736 248.3 981120.87 -23.29 -42.01 -45.13 -48.26 -51.06 
1 2 3 4 5 6 7 8 9 10 11 
LSM638 51.703 -98.744 248.5 981120.15 -23.68 -42.43 -45.55 -48.67 -51.49 
LSM639 51 . 701 -98.754 248.7 981119.33 -24.26 -43.02 -46.15 -49.27 -52.09 
LSM640 51 .698 -98.764 250.1 981118.82 -24.08 -42.95 -46.09 -49.23 -52.06 
LSM641 51.695 -98.773 250.4 981118.39 -24.16 -43.04 -46.19 -49.34 -52.17 
LSM642 51.693 -98.780 250.9 981117.41 -24.80 -43.73 -46.88 -50.04 -52.88 
LSM643 51 .690 -98.789 250.4 981115.90 -26.20 -45. 09 -48.23 -51 .38 -54.21 
LSM644 51 .687 -98.798 250.1 981113.45 -28.48 -47.35 -50.49 -53.63 -56.46 
LSM645 51 .682 -98.807 249.7 981113.51 -28. 11 -46.94 -50.08 -53.22 -56.04 
LSM646 51.682 -98.818 249.2 981113.27 -28.49 -47.29 -50.42 -53.55 -56.37 
LSM647 51.734 -98.854 249.4 981120.14 -26.15 -44.96 -48.10 -51.23 -54.05 
LSM648 51 .727 -98.854 249.4 981119.78 -25.89 -44.70 -47.84 -50.97 -53.80 
LSM649 51 . 721 -98.854 249.4 981119.48 -25.67 -44.48 -47.61 -50.75 -53.57 
LSM650 51 .719 -98.847 249.6 981119.33 -25.57 -44.40 -47.53 -50.67 -53.49 
. LSM651 51.715 -98.843 249.9 981118.41 -26.05 -44.90 -48.04 -51.18 -54.01 
LSM652 51 . 711 -98.840 249.9 981117.09 -27.01 -45.86 -49.00 -52.14 -54.97 
LSM653 51 . 711 -98.829 249.9 981117.74 -26.37 -45.21 -48.36 -51 .50 -54.32 
..... 
LSM654 51. 711 -98.819 250.9 981116.85 -26.95 -45.88 -49.03 -52. 18 -55.02 w .j:>. 
LSM655 51 . 711 -98.809 251 .9 981117.97 -25.52 -44.52 -47.69 -50.85 -53.70 
LSM656 51.705 -98.807 251 .9 981117.59 -25.37 -44.37 -47.54 -50. 71 -53.56 
LSM657 51 .698 -98.807 250.9 981116.51 -26. 14 -45.06 -48.22 -51.37 -54.21 
LSM658 51.691 -98.807 250.2 981115.30 -26.95 -45.82 -48.97 -52.11 -54.94 
LSM659 51.676 -98.807 248.9 981112.66 -28.67 -47.44 -50.57 -53.70 -56.52 
LSM660 51 .669 -98.807 248.9 981112.16 -28.55 -47.33 -50.45 -53.58 -56.40 
LSM661 51 .663 -98.807 248.9 981111 .20 -28.98 -47.75 -50.88 -54.01 -56.83 
LSM662 51 .657 -98.807 249.4 981110.62 -28.88 -47.69 -50.82 -53.96 -56.78 
LSM663 51.653 -98.799 249.9 981109.87 -29.13 -47.98 -51.12 -54.26 -57.09 
LSM664 51 .653 -98.790 250.9 981109.12 -29.56 -48.49 -51.64 -54.79 -57.63 
LSM665 51.651 -98. 782 251.9 981108.41 -29.79 -48.79 -51.96 -55.12 -57.97 
LSM666 51.645 -98. 782 251.4 981107.97 -29.86 -48.82 -51.98 -55.14 -57.98 
LSM667 51 .639 -98.782 250.9 981107.26 -30.19 -49.11 -52.26 -55.42 -58.26 
LSM668 51.632 -98. 782 250.4 981106.68 -30.30 -49.19 -52.34 -55.49 -58.32 
LSM669 51 .624 -98.782 249.9 981106.60 -29.83 -48.68 -51 .82 -54.96 -57.79 
LSM670 51.624 -98.796 248.9 981107.25 -29.50 -48.27 -51.40 -54.53 -57.34 
1 2 3 4 5 6 7 8 9 10 11 
LSM671 51 .617 -98.796 248.9 981106.88 -29.25 -48.02 -51.15 -54.28 -57.1 0 
LSM672 51 .621 -98.613 246.9 981107.00 -30.09 -48.72 -51 .82 -54.92 -57.72 
LSM673 51.615 -98.621 246.9 981106.37 -30.19 -48.82 -51.92 -55.02 -57.82 
LSM674 51.613 -98.629 248.4 981106.45 -29.48 -48.22 -51 .34 -54.46 -57.27 
LSM675 51 .611 -98.639 250.1 981105.11 -30.12 -48.98 -52.12 -55.27 -58.10 
LSM676 51 .609 -98.649 250.4 981104.77 -30. 19 -49.07 -52.22 -55.37 -58.20 
LSM677 51 .607 -98.659 250.1 981104.88 -30.00 -48.86 -52.01 -55.15 -57.98 
LSM678 51 .605 -98.668 249.7 981106.07 -28.75 -47.58 -50.72 -53.86 -56.69 
LSM679 51 .603 -98.677 248.9 981106.61 -28.28 -47.06 -50.19 -53.31 -56.1 3 
LSM680 51 .601 -98.686 248.9 981106.25 -28.47 -47.24 -50.37 -53.50 -56.31 
LSM681 51 .598 -98.692 250.0 981104.99 -29. 12 -47.98 -51 .12 -54.27 -57.09 
LSM682 51 .593 -98.700 250.1 98110508 -28.56 -47.42 -50.56 -53.71 -56.54 
LSM683 51.588 -98.706 249.7 981104.86 -28.46 -47.30 -50.44 -53.58 -56.40 
LSM684 51 .586 -98.717 250.1 981105.15 -27.87 -46.73 -49.88 -53.02 -55.85 
LSM685 51.624 -98.736 256.5 981107.31 -27.09 -46.44 -49.66 -52.88 · -55.79 
LSM686 51 .624 -98.745 255.1 981105.94 -28.89 -48.13 -51.34 -54.55 -57.43 
-LSM687 51 .624 -98.757 254.3 981105.55 -29.53 -48.71 -51.91 -55.10 -57.98 w u, 
LSM688 51 .624 -98.766 252.4 981105.99 -29.67 -48.71 -51 .88 -55.06 -57.91 
LSM689 51 .624 -98.724 255.4 981108.23 -26.51 -45.77 -48.99 -52.20 -55.09 
LSM690 51 .668 -98.725 254.9 981114.81 -23.97 -43.19 -46.40 -49.60 -52.48 
LSM691 51.668 -98.713 249.9 981115.56 -24.76 -43.61 -46.75 -49.89 -52.72 
LSM692 51 .665 -98.745 256.9 981111.92 -25.98 -45.35 -48.58 -51 .81 -54.72 
CAMP 51 .820 -98.360 244.9 981133.77 -21.48 -39.95 -43.03 -46.11 -48.88 PBS 
M1 51 .838 -98.674 256.7 981134.55 -18.65 -38.01 -41 .23 -44.46 -47.37 • 
M10 51 .832 -98.671 256.5 981134.03 -18.70 -38.05 -41.27 -44.50 -47.40 • 
M11 51 .829 -98.669 256.3 981133.67 -18.86 -38.19 -41.41 -44.63 -47.53 • 
M119 51 .828 -98.667 256.1 981133.72 -18.78 -38.09 -41 .31 -44.53 -47.43 . 
M1 2 51 .826 -98.666 255.9 981132.88 -19.50 -38.81 -42.02 -45.24 -48.13 • 
M12, 51 .822 -98.661 255.7 981132.49 -19.61 -38.89 -42.11 -45.32 -48.21 . 
t•/114 51 .825 -98.655 256.3 981132.36 -19.81 -39.14 -42.37 -45.59 -48.49 * 
M15 51 .827 -98.650 256.7 981132.42 -19.80 -39.16 -42.39 -45.62 -48.52 * 
M16 51 .828 -98.645 256.9 981132.09 -20.17 -39.54 -42.77 -46.00 -48.91 * 
M17 51 .828 -98.641 257.2 981131 .85 -20.31 -39. 71 -42.94 -46.17 -49.08 • 
1 2 3 4 5 6 7 8 9 10 11 
M1E. 51 .832 -98.640 257.5 981132.43 -19.99 -39.41 -42.65 -45.88 -48.80 * 
M19 51.839 -98.641 257.7 981133. 76 -19.22 -38.65 -41.89 -45.13 -48.05 * 
M20 51.845 -98.639 257.5 981134.97 -18.59 -38.01 -41 .25 -44.49 -47.40 * 
M25 51 .801 -98.540 253.9 981121 .05 -29.75 -48.90 -52.10 -55.29 -58.16 * 
M26 51 .778 -98.400 247.9 981124.11 -26.52 -45.21 -48.33 -51.45 -54.25 
M27 51 .783 -98.406 251.4 981123.18 -26.81 -45.77 -48.93 -52.09 -54.94 * 
M28 51.789 -98.412 252.9 981123.51 -26.55 -45.62 -48.80 -51. 98 -54.84 * 
M29 51 .791 -98.423 253.9 981123.58 -26.34 -45.49 -48.68 -51 .87 -54.75 .. 
M3 51.840 -98.681 256.9 981135.39 -17.92 -37.30 -40.53 -43.76 -46.66 
M30 51.794 -98.431 255.9 981123.54 -26.02 -45.33 -48.54 -51. 76 -54.65 * 
M3·l 51 .797 -98.438 256.9 981122.43 -27.10 -46.47 -49.70 -52.93 -55.84 * 
M32 51 .803 -98.440 258.4 981123.58 -26.01 -45.50 -48.75 -52.00 -54.92 * 
M33 51.807 -98.437 258.9 981124.49 -25.29 -44.82 -48.07 -51 .33 -54.26 
M34 51.796 -98.445 257.9 981122.28 -26.84 -46.29 -49.54 -52. 78 -55.70 * 
M35 51 .795 -98.448 257.4 981122.15 -27.04 -46.46 -49.69 -52.93 -55.84 * 
M39 51.967 -98.361 249.9 981155.11 -11 .54 -30.39 -33.53 -36.67 -39.50 * 
...... 
M4 51 .841 -98.683 257.4 981135.38 -17.86 -37.28 -40.51 -43.75 -46.66 • l.,J 
°' M40 51 .969 -98.372 244.9 981155.35 -13.01 -31.48 -34.56 -37.64 -40.41 • 
M<1 ·1 51.970 -98.382 242.9 981 156.49 -12.57 -30.89 -33.95 -37.00 -39.75 . 
f\/142 51 .963 -98.387 242.9 981156.04 -12.41 -30.73 -33. 78 -36.84 -39.58 * 
M'13 51 .959 -98.399 242.9 981155.48 -12.62 -30.94 -33.99 -37.04 -39.79 * 
M44 51.951 -98.402 243.9 981155.37 -11 . 71 -30.11 -33.18 -36.24 -39.00 * 
M'15 51.946 -98.409 239.9 981154.78 -13.10 -31.20 -34.21 -37.23 -39.94 * 
M4G 51 .942 -98.418 245.2 981154.31 -11.59 -30.08 -33.16 -36.25 -39.02 * 
Mtl7 51.934 -98.417 245.6 981153.52 -11.55 -30.07 -33.16 -36.25 -39.03 • 
M48 51.927 -98.421 247.4 981152.58 -11 .31 -29.97 -33.08 -36.19 -38.99 * 
Mtl9 51 .921 -98.426 248.9 981151.56 -11.35 -30.12 -33.25 -36.38 -39.19 * 
MS 51.843 -98.686 257.4 981135.47 -17.94 -37.36 -40.59 -43.83 -46.74 • 
M50 51.912 -98.424 250.7 981150.17 -11 .39 -30.30 -33.45 -36.60 -39.44 * 
[\,151 51 .904 -98.422 251.4 981149.37 -11.27 -30.23 -33.39 -36.55 -39.39 • 
M52 51.898 -98.427 251.9 981148.18 -11 .77 -30.77 -33.94 -37.11 -39. 96 * 
M53 51 .891 -98.429 252.2 981146.76 -12.48 -31 .51 -34.68 -37.85 -40.70 
M54 51.883 -98.428 255.4 981145.18 - 12.38 -31.64 -34.86 -38.07 -40.96 * 
1 2 3 4 5 6 7 8 9 10 11 
M55 51 .875 -98.430 259.4 981143.80 -11 .82 -31.39 -34.65 -37.91 -40.84 * 
M56 51 .869 -98.435 259.4 981139.64 -15.45 -35.01 -38.28 -41 .54 -44.47 * 
M57 51 .864 -98.443 258.9 981139.14 -15.66 -35.19 -38.44 -41 .70 -44.63 * 
M58 51 .856 -98.448 259.9 981137.54 -16.25 -35.85 -39.12 -42.39 -45.33 * 
M59 51.852 -98.451 259.9 981134.26 -19.18 -38.79 -42.05 -45.32 -48.26 * 
M6 51 .848 -98.688 256.9 981136.10 -17. 91 -37.29 -40.51 -43.74 -46.65 * 
M60 51 .846 -98.450 260.1 981132.75 -20.10 -39.72 -42.99 -46.26 -49.20 • 
M61 51 .839 -98.451 259.9 981131 .00 -21 .30 -40.90 -44.17 -47.43 -50.37 * 
M62 51.829 -98.454 259.9 981128.59 -22.83 -42.43 -45.70 -48.96 -51 .90 • 
M63 51 .821 -98.447 259.4 981126.62 -24.25 -43.81 -47.07 -50.33 -53.27 * 
M64 51 .817 -98.442 259.1 981125.63 -24.98 -44.52 -47.78 -51 .03 -53.97 . 
M65 51.812 -98.437 258.9 981124.65 -25.58 -45.11 -48.36 -51 .62 -54.55 * 
M66 51 .808 -98.437 258.9 981124.67 -25.20 -44.73 -47.98 -51 .24 -54.17 * 
MB 51 .852 -98.688 256.6 981137.25 -17.21 -36.56 -39.79 -43.01 -45.92 * 
M9 51.835 -98.672 256.5 981134.01 -18.98 -38.33 -41 .55 -44.78 -47.68 * 
PT11 51 .779 -98.641 260.9 981120.21 -26.46 -46.13 -49.41 -52.69 -55.65 * 
..... 
PT13 51 .787 -98.587 254.9 981121.06 -28.21 -47.44 -50.64 -53.85 -56.73 * w 
-.l 
PT15 51 .793 -98.572 255.9 981121.75 -27.77 -47.07 -50.28 -53.50 -56.39 * 
PT17 51 .797 -98.560 253.9 981121.77 -28.72 -47.87 -51 06 -54.25 -57.12 * 
PT18 51 .798 -98.553 253.9 981120.95 -29.63 -48.78 -51 .97 -55.16 -58.03 . 
PT2 51 .770 -98.641 258.6 981121 .75 -24.83 -44.33 -47.58 -50.83 -53.76 SBS 
PT20 51 .803 -98.539 253.9 981121.45 -29.53 -48.68 -51 .87 -55.06 -57.93 * 
PT22 51.812 -98.539 254.9 981123.96 -27.50 -46.73 -49.93 -53.14 -56.02 . 
PT6 51 .782 -98.632 262.0 981121.96 -24.63 -44.39 -47.68 -50.98 -53.94 • 
PT8 51 .784 -98.605 212.4 - 981122.76 -39.35 -55.37 -58.04 -60.71 -63.11 * 
PT9 51 .784 -98.616 257.3 981120.64 -27.61 -47.02 -50.25 -53.49 -56.40 * 
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